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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EEPROM element, its driving method and 
manufacturing method having an ONO structure capable of improving electronic trap 
efficiency and decreasing trap current. 

SOLUTION: The EEPROM element includes a first conductive semiconductor substrate 
provided with mutually first and second channel areas, first and second conductive gates 
formed on the first and second channel areas respectively so as to be mutually opposed, first 
and second insulating films formed on the lower parts of the first and second conductive 
gates and a substrate therebetween respectively, and second conductive first and second 

joining areas overlapped with the first and second conductive gates to be formed on the substrate and restricting 
the first and second channel areas in a space of the substrate therebetween. 
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[Claim(s)] 

[Claim 1] Were respectively formed on said the 1st and 2nd channel field so that it might be each other 
in the semi-conductor substrate and; ****** of the 1st conductivity type equipped with the 1st and the 
2nd channel field which carry out mutual contiguity. The 1st and 2nd conductivity gate and the 1st and 
2nd insulator layers respectively formed on the substrate between them at the 1 st and 2nd conductivity 
gate [ of; above ] lower list; It is overlapped with said 1st and 2nd conductivity gate, and is formed on 
said substrate. The nonvolatile memory component characterized by including the 1st and 2nd junction 
field of the 2nd conductivity type which limits said the 1st and 2nd channel field to the space of the 
substrate between them, and;. 

[Claim 2] It is the nonvolatile memory component according to claim 1 characterized by committing said 
1 st conductivity gate as the control gate, and committing said 2nd conductivity gate as a selector gate. 
[Claim 3] It is the nonvolatile memory component according to claim 1 characterized by committing said 
1st conductivity gate as a selector gate, and committing said 2nd conductivity gate as the control gate. 
[Claim 4] Said 1st and 2nd insulator layers are nonvolatile memory components according to claim 1 
characterized by being made by the ONO film by which the nitride as an electron trap layer formed 
between oxide films was sandwiched. 

[Claim 5] It is the nonvolatile memory component according to claim 4 characterized by for the part 
formed in the 1st and 2nd conductivity gate lower part in the ONO film for said 1st and 2nd insulator 
layers working as each dielectric film for charge traps, and the part formed between the 1 st and 2nd 
conductivity gates working as an insulator layer between the 1st and 2nd conductivity gates. 
[Claim 6] Were respectively formed on said the 1st and 2nd channel field so that it might be each other 
in the semi-conductor substrate and; ****** of the 1st conductivity type equipped with the 1st and the 
2nd channel field which carry out mutual contiguity. The 1st and 2nd conductivity gate; Were 
respectively formed on said 1 st and 2nd conductivity gate lower part and the substrate between them. 
The 1st and 2nd dielectric films containing an electron trap layer; It is overlapped with said 1st and 2nd 
conductivity gate, and is formed on said substrate. The 1st and 2nd junction field of the 2nd 
conductivity type and; which limit said the 1st and 2nd channel field to the space of the substrate 
between them are included. When one of said the 1st and 2nd conductivity gates works as a selector 
gate Other one works as the control gate and the 1st and 2nd gates drive it in mutual independent. By 
carrying out a trap to the electron trap layer of the dielectric film of said control gate lower part in said 
1st and 2nd dielectric films by the electric field to which the electron generated to the channel field of 
said selector-gate lower part in the 1st and the 2nd channel field was impressed at said control gate 
The nonvolatile memory component characterized by what every 1 bit data are respectively stored for in 
said 1st and 2nd dielectric films. 

[Claim 7] The unit cell and; equipped with the 1st and 2nd memory cells which are connected among 
said one pair of bit lines are included. One pair of bit lines, and one pair of WORD lines; said 1st memory 
cell The 1st conductivity gate which was formed on the 1st channel field of the semi-conductor 
substrate of the 1st conductivity type, and was connected with one of said one pair of the WORD lines; 
Were formed in said 1st conductivity gate lower part and side attachment wall. The 1st dielectric film 



-2- 



containing an electron trap layer; It is overlapped with said 1st conductivity gate, and is formed in said 
substrate. It has the 1st junction field of the 2nd conductivity type connected with one of said one pair 
of the bit lines, and;. Said 2nd memory cell It is formed so that said 1st conductivity gate may be faced 
on the 2nd channel field of said semi-conductor substrate contiguous to said 1st channel field. The 2nd 
conductivity gate connected with the remainder in said one pair of WORD lines; Were formed in said 2nd 
conductivity gate lower part and side attachment wall. The 2nd dielectric film containing an electron trap 
layer; the nonvolatile memory component characterized by what it is overlapped with said 2nd 
conductivity gate, is formed in said substrate, and has the 2nd junction field of the 2nd conductivity type 
connected with the remainder in said one pair of bit lines, and; for. 

[Claim 8] Said 1st and 2nd dielectric films are nonvolatile memory components according to claim 7 
characterized by being made by the ONO film by which the nitride which is an electron trap layer was 
respectively sandwiched between oxide films. 

[Claim 9] The unit cell and; equipped with the 1st and 2nd memory cells which are connected among 
said one pair of bit lines are included. One pair of bit lines, and one pair of WORD lines; said 1st memory 
cell The 1st conductivity gate which was formed on the 1st channel field of the semi-conductor 
substrate of the 1st conductivity type, and was connected with one of said one pair of the WORD lines; 
Were formed in said 1st conductivity gate lower part and side attachment wall. The 1st dielectric film 
containing an electron trap layer; It is overlapped with said 1st conductivity gate, and is formed in said 
substrate. It has the 1st junction field of the 2nd conductivity type connected with one of said one pair 
of the bit lines, and;. Said 2nd memory cell It is formed so that said 1st conductivity gate may be faced 
on the 2nd channel field of said semi-conductor substrate contiguous to said 1st channel field. The 2nd 
conductivity gate connected with the remainder in said one pair of WORD lines; Were formed in said 2nd 
conductivity gate lower part and side attachment wall. The 2nd dielectric film containing an electron trap 
layer; It is overlapped with said 2nd conductivity gate, and is formed in said substrate. It has the 2nd 
junction field of the 2nd conductivity type connected with the remainder in said one pair of bit lines, and;. 
It is the nonvolatile memory component characterized by what other one works as a selection eel for 
choosing said eel when working by the data cell for one of said the 1st and. 2nd memory cells to store 
data, and 1-bit data are respectively stored for in the 1st and 2nd memory cells. 

[Claim 10] The 1st high voltage is impressed to the bit line connected with the junction field of said data 
cell in the 1st and 2nd junction field in said one pair of bit lines. The bit line and the substrate which 
were connected with the junction field of a selection eel are grounded. The inside of the; aforementioned 
one pair of WORD lines, The 2nd high voltage and a low battery are respectively impressed to the WORD 
line connected with the WORD line connected with the conductive gate of the selection eel in said 1st 
and 2nd conductivity gate, and the conductive gate of a data cell. ; The nonvolatile memory component 
according to claim 9 characterized by programming data to said data cell. 

[Claim 1 1] The 1st high voltage is impressed to the bit line connected with the junction field of said data 
cell. A low battery is respectively impressed to the WORD line connected with the conductive gate of 
the bit line connected with the junction field of said selection eel, and said selection cel. The nonvolatile 
memory component according to claim 10 characterized by eliminating the data which were made to 
ground the WORD line and substrate which were connected with the conductive gate of said data cell, 
and were programmed by said data cell. 

[Claim 12] The nonvolatile-memory component according to claim 1 1 characterized by to ground the bit 
line and the substrate which were connected with the junction field of said data cell, to impress a read- 
out electrical potential difference to the WORD line connected with the bit line connected with the 
junction field of said selection eel, and the conductive gate of said data cell, to impress a low battery to 
the WORD line connected with the conductive gate of said selection eel, and to read the data 
programmed by said data cell. 

[Claim 13] It is the nonvolatile memory component according to claim 12 which said 1st high voltage is 
8-1 0V, the 2nd high voltage is 9-1 2V, and said low battery is 4-5V, and is characterized by said read- 
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out electrical potential difference being a value between the marginal electrical potential difference at 
the time of the program of said data cell, and the marginal electrical potential difference at the time of 
elimination. 

[Claim 14] The junction field of said selection eel is a nonvolatile memory component according to claim 
13 characterized by working as a source field at the time of the data program of said data cell. 
[Claim 15] One pair of bit lines, and one pair of WORD lines; said one pair of transistors are nonvolatile 
memory components characterized by storing every 1 bit data respectively including the unit cell and; 
which consisted of one pair of transistors by which it is connected among said one pair of bit lines, and 
each gate is respectively connected with one pair of WORD lines. 

[Claim 16] One pair of bit lines, and one pair of WORD lines; it is the nonvolatile memory component 
which the end child of one pair of said transistors is respectively connected with said one pair of WORD 
lines, and is characterized by connecting respectively the other end child of one pair of said transistors 
with said one pair of bit lines including a unit cell and; equipped with one pair of transistors which have 
two terminals connected among said one pair of bit lines. 

[Claim 17] It is the nonvolatile memory component according to claim 16 characterized by for other one 
working with a selection transistor when one of said one pair of the transistors works as a eel transistor, 
and one pair of transistors storing 1-bit data in mutual independent respectively. 

[Claim 18] One of the transistors of the pair of said unit cell is chosen. Data at the time of a program 
The 1st and 2nd high voltages are respectively impressed to the bit line and the WORD line which were 
connected with said selected transistor in one pair of said bit line and one pair of WORD lines. The 
nonvolatile memory component according to claim 1 7 characterized by impressing respectively a low 
electrical potential difference and a touch-down electrical potential difference to the bit line and the 
WORD line which were connected with the un-chosen transistor. 

[Claim 19] The nonvolatile memory component according to claim 18 characterized by impressing the . 
1st high voltage and a low battery to said selected bit line and selected WORD line of a transistor 
respectively, and impressing a low battery and a touch-down electrical potential difference to said bit 
line and WORD line of a transistor which were un-chosen respectively when eliminating the data 
programmed by said selected transistor. 

[Claim 20] The nonvolatile memory component according to claim 19 characterized by impressing 
respectively a touch-down electrical potential difference and a read-out electrical potential difference 
to said selected bit line and selected WORD line of a transistor, and impressing a read-out electrical 
potential difference and a low battery to said bit line and WORD line of a transistor which were un- 
chosen respectively when reading the data programmed by said selected transistor. 
[Claim 21] It is the nonvolatile memory component according to claim 20 characterized by said un- 
chosen transistor working as a selection transistor when said selected transistor works as a eel 
transistor. 

[Claim 22] It is the nonvolatile memory component according to claim 21 which said 1st high voltage is 
8-1 0V, the 2nd high voltage is 9-1 2V, and said low battery is 4-5V, and is characterized by said read- 
out electrical potential difference being a value between the marginal electrical potential difference at 
the time of the program of said data cell, and the marginal electrical potential difference at the time of 
elimination. 

[Claim 23] One pair of bit lines, and one pair of WORD lines; Are connected among said one pair of bit 
lines. A unit cell and; equipped with the 1st and 2nd memory cells are included. The 1st and 2nd memory 
cells of said unit cell It was formed in the 1st and the 2nd channel field of said semi-conductor 
substrate, and were respectively formed on said channel field. The conductive gate equipped with the 
electron trap layer; It has the junction field of the 2nd conductivity type which it was overlapped with 
said conductive gate, was formed in the substrate, and was respectively connected with said one pair of 
bit lines, and;. When working as a data cell for one of said the 1st and 2nd memory cells to store data In 
the nonvolatile memory component which other one works as a selection eel for choosing said eel, and 
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stores 1-bit data in the 1st and 2nd memory cells respectively The phase of impressing the high voltage 
to the bit line and the WORD line of the phase and the; aforementioned data cell which impress a touch- 
down electrical potential difference and a low battery to the bit line and the WORD line of a selection 
eel in the 1st and 2nd memory cells of said unit cell respectively; the electron generated in the channel 
layer of said selection eel The phase and; which carry out a trap to the electron trap layer of said data 
cell with the high voltage impressed to the WORD line of said data cell are included. The data 
programming approach of the nonvolatile memory component characterized by programming 1-bit data 
respectively in mutual independent to said 1st and 2nd memory cells. 

[Claim 24] One pair of bit lines, and one pair of WORD lines; Are connected among said one pair of bit 
lines. A unit cell and; equipped with the 1st and 2nd memory cells are included. The 1st and 2nd memory 
cells of said unit cell It was formed in the 1st and the 2nd channel field of said semi-conductor 
substrate, and were respectively formed on said channel field. The conductive gate equipped with the 
electron trap layer; It has the junction field of the 2nd conductivity type which it was overlapped with 
said conductive gate, was formed in the substrate, and was respectively connected with said one pair of 
bit lines, and;. When working as a data cell for one of said the 1st and 2nd memory cells to store data In 
the nonvolatile memory component which other one works as a selection eel for choosing said eel, and 
stores 1-bit data in the 1st and 2nd memory cells respectively the phase and; which impress an each 
low battery to the bit line and the WORD line of a selection eel in the 1st and 2nd memory cells of said 
unit cell — the phase and; which impress the high voltage and a touch-down electrical potential 
difference to the bit line and the WORD line of said selection eel — the hole generated to the channel 
field of said selection eel The data elimination approach of the nonvolatile memory component 
characterized by eliminating the 1-bit data respectively stored in said 1st and 2nd memory cells 
including the phase and; which are injected into said electron injection layer with the touch-down 
electrical potential difference impressed to the WORD line of said selection eel in mutual independent. 
[Claim 25] One pair of bit lines, and one pair of WORD lines; Are connected among said one pair of bit 
lines. A unit cell and; equipped with the 1st and 2nd memory cells are included. The 1st and 2nd memory 
cells of said unit cell It was formed in the 1st and the 2nd channel field of said semi-conductor 
substrate, and were respectively formed on said channel field. The conductive gate equipped with the 
electron trap layer; It has the junction field of the 2nd conductivity type which it was overlapped with 
said conductive gate, was formed in the substrate, and was respectively connected with said one pair of 
bit lines, and;. When working as a data cell for one of said the 1st and 2nd memory cells to store data In 
the nonvolatile memory component which other one works as a selection eel for choosing said eel, and 
stores 1-bit data in the 1st and 2nd memory cells respectively The phase of impressing a touch-down 
electrical potential difference and a read-out electrical potential difference to the bit line and the WORD 
line of a phase and the; aforementioned selection eel which impress a read-out electrical potential 
difference and a low battery to the bit line and the WORD line of a selection eel in the 1st and 2nd 
memory cells of said unit cell; ON of said data cell, The data readout approach of the nonvolatile 
memory component characterized by reading at a time 1 bit of data stored in said 1st and 2nd memory 
cells in mutual independent including the phase and; which read the data therefore stored in said 
selection eel off. 

[Claim 26] The semi-conductor substrate of the 1st conductivity type The phase to offer; the 
predetermined part of said semi-conductor substrate The window to expose The insulator layer which it 
had So that it may be each other in the side attachment wall of said 1st conductivity gate in the 1st 
conductivity gate and ****** The phase which forms the 1st conductivity gate of the shape of the 
phase to form and a spacer which equipped the side attachment wall of said insulator layer in the; 
aforementioned window with the 1st dielectric film, and the phase of removing the; aforementioned 
insulator layer; the 2nd dielectric film The phase which forms the 2nd conductivity gate of the shape of 
a spacer which it had; the manufacture approach of the nonvolatile memory component characterized by 
including the phase which forms the junction field of the 2nd conductivity type so that it may be 
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respectively overlapped by said substrate with said 1st and 2nd conductivity gate, and;. 
[Claim 27] Said insulator layer is the manufacture approach of the nonvolatile memory component 
according to claim 26 characterized by being made by the pad oxide film formed on the substrate, and 
the nitride. 

[Claim 28] Said 1st and 2nd dielectric films are the manufacture approaches of the nonvolatile memory 
component according to claim 26 characterized by being respectively made by the ONO film of an 
oxide-film-nitride-oxide film. 

[Claim 29] The part formed between ****** in said 1st and 2nd dielectric films or said 1st and 2nd 
conductivity gate which is each other is the manufacture approach of the nonvolatile memory 
component according to claim 28 characterized by carrying out the role which insulates said 1st and 2nd 
conductivity gate. 

[Claim 30] Said 1st and 2nd conductivity gate is the manufacture approach of the nonvolatile memory 
component according to claim 29 characterized by being made by the polish recon film. 
[Claim 31] The approach of forming the 1st conductivity gate containing said 1st dielectric film The 
phase which forms the ONO film of the 1st oxide-film-nitride-2nd oxide film on an insulator layer 
including said window, and the phase which forms the polish recon film on the 2nd oxide film in the; 
aforementioned ONO film; Etchback of said ONO film and the polish recon film is carried out. The 
manufacture approach of the nonvolatile memory component according to claim 26 characterized by 
including the phase which forms the 1st dielectric film and the 1st conductivity gate, and; in the side 
attachment wall in said window. 

[Claim 32] The approach of forming the 2nd conductivity gate containing said 2nd dielectric film The 
phase which forms the ONO film of the 1st oxide-film-nitride-2nd oxide film on a substrate including 
said 1st conductivity gate, and the phase which forms the polish recon film on the 2nd oxide film of the; 
aforementioned ONO film; Etchback of said polish recon film and the ONO film is carried out. The 
manufacture approach of the nonvolatile memory component according to claim 26 characterized by 
including the phase which forms the 2nd dielectric film and the 2nd conductivity gate, and; in the side 
attachment wall of said 1 st conductivity gate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonvolatile memory component which has ONO 
structure, and relates to the drive approach and the manufacture approach at the nonvolatile memory 
component list still more specifically equipped with two transistors of 2-bit actuation. 
[0002] 
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[Description of the Prior Art] the ONO film with which the EEPROM component which has the ONO 
structure in a non-volatile component sandwiched the nitride (SiN) on the WORD line, i.e., the gate lower 
part, between the oxide films which are dielectric films — forming — said nitride — an electron — a 
trap (trap) — or a date lap (detrap) is carried out and they are a program, elimination, and the memory 
device to read about data at a memory cell. In the EEPROM component which has ONO structure, there 
are the F-N (Fowler-Nordheim) tunneling approach and the CHEI (chanel hot electron injection) 
approach as approach of carrying out the trap of the electron to a nitride. Although there are few 
amounts of currents required for the F-N tunneling approach to carry out the trap of the electron, there 
is demerit in which the time amount by which necessary is carried out to carrying out a trap is long. On 
the other hand, the CHEI approach has the demerit to which the number of the eels which whose 
amount of currents required for a trap is large, and can carry out the trap of it at once is restricted, 
although trap time amount is short. 

[0003] United States patent No. 5,768,192 is shown the nonvolatile memory component which has the 
ONO structure which carries out the trap of the electron to a nitride using the CHEI approach. Drawing 
1 and drawing 2 illustrate the cross-section structure of the EEPROM eel of the ONO structure which 
programs data using the conventional CHEI, and are illustrating it only to one unit cell. 
[0004] When drawing 1 and drawing 2 are referred to, EEPROM10 of the conventional ONO structure 
has the structure where the unit cell consisted of one eel transistor CT 1 1, the gate 30 was connected 
with the WORD line WL1 1, and the source / junction fields 41 and 42 for drains were respectively 
connected with one pair of bit lines BL11 and BL12. 

[0005] The dielectric film 25 for electronic trapping (trapping dielectric) of the ONO structure to which 
the cross-section structure of the EEPROM component of the conventional ONO structure carried out 
the laminating of the 1st oxide film 21, a nitride 22, and the 2nd oxide film 23 one by one on the channel 
field 43 of the substrate 20 of the 1st conductivity type, for example, a P type substrate, is formed. On 
said dielectric film 25, the conductive gate 30 connected with the WORD line WL1 1 is formed, it is 
overlapped by the substrate of said conductive gate 30 both sides with said conductive gate 30, and the 
source / junction fields 41 and 42 for drains are formed in it. 

[0006] Said 1st oxide film 21 in said dielectric film 25 is a layer which forms the electric isolation to a 
channel field, and the 2nd oxide film 23 is a layer which forms the electric isolation to said WORD line 30. 
The 1st and 2nd oxide films 21 and the nitride 22 sandwiched among 23 are electron trap layers which 
carry out the trap of the poured-in electron and hold data (retention). 
[0007] 

[Problem(s) to be Solved by the Invention] The conventional EEPROM component which was described 
above impresses the predetermined electrical potential difference for programming to the bit lines BL1 1 
and BL12 connected with the gate 30, and the source / drain junction fields 41 and 42, the trap of the 
electron of a channel layer is carried out to the nitride 22 which is an electron trap layer by the CHEI 
method, and data are programmed by the memory cell. So, in order to program data to a memory cell 
using a CHEI method, there was a trouble that the number of the memory cells which there are many 
amounts of a current required for a data program, and they can program at once was restricted in the 
conventional EEPROM component. Moreover, there was a trouble that DISUTABANSU (disturbance) by 
too much date lap (detrap) of the electron by which the trap was carried out to the electron trap layer 
occurred, and dependability fell at the time of data elimination. 

[0008] It is offering the EEPROM component which has the ONO structure it being, and the purpose of 
this invention being able to raise electronic trap effectiveness, and a trap current's being decreased and 
its drive approach for this invention solving the trouble of the conventional technique which was 
described above, and the manufacture approach. 

[0009] Other purposes of this invention are offering the EEPROM component which has the ONO 
structure which can offer the WORD line structure by which the split's was carried out, and can raise 
the electron trap effectiveness by the CHEI method, its drive approach, and the manufacture approach. 
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[0010] Other purposes of this invention are offering the WORD line equipped with the ONO dielectric 
film by which the split's was carried out, and offering the EEPROM component which can form two 
memory cells among one pair of bit lines, and can raise a degree of integration, its drive approach, and 
the manufacture approach. 

[001 1] The purpose of further others of this invention is offering the EEPROM component which can 
prevent DISUTABANSU at the time of data elimination, and can raise dependability, its drive approach, 
and the manufacture approach. 

[0012] The purpose of further others of this invention is offering the EEPROM component which has the 
ONO structure which can raise DISUTABANSU resistance (disturbance immunity), its drive approach, 
and the manufacture approach by forming two eel transistors and using with the selection transistor of 
each eel transistor among one pair of bit lines. 

[0013] The purpose of further others of this invention is offering the EEPROM component which has the 
ONO structure the cell size on a design being made to reduce to formation of a split WORD line with the 
application of the self aryne approach, its drive approach, and the manufacture approach. 
[0014] 

[Means for Solving the Problem] Were respectively formed on said the 1st and 2nd channel field by this 
invention for attaining such a purpose so that it might be each other in the semi-conductor substrate 
and; ****** of the 1st conductivity type equipped with the 1st and the 2nd channel field which carry 
out mutual contiguity. The 1st and 2nd conductivity gate and the 1st and 2nd insulator layers 
respectively formed on the substrate between them at the 1 st and 2nd conductivity gate [ of; above ] 
lower list; It is overlapped with said 1 st and 2nd conductivity gate, and is formed on said substrate: It is 
characterized by offering the nonvolatile memory component containing the 1st and 2nd junction field of 
the 2nd conductivity type which limits said the 1st and 2nd channel field to the space of the substrate 
between them, and;. 

[0015] Moreover, were respectively formed by this invention on said the 1st and 2nd channel field so 
that it might be each other in the semi-conductor substrate and; ****** of a conductivity type 
equipped with the 1st and the 2nd channel field which carry out mutual contiguity. The 1st and 2nd 
conductivity gate; Were respectively formed on the substrate between them at said 1 st and 2nd 
conductivity gate lower list. The 1st and 2nd dielectric films containing an electron trap layer; It is 
overlapped with said 1st and 2nd conductivity gate, and is formed on said substrate. The 1st and 2nd 
junction field of the 2nd conductivity type and; which limit said the 1st and 2nd channel field to the 
space of the substrate between them are included. When one of said the 1st and 2nd conductivity gates 
works as a selector gate, other one works as the control gate and the 1st and 2nd gates drive it in 
mutual independent. By carrying out a trap to the electron trap layer of the dielectric film of said control 
gate lower part in said 1st and 2nd dielectric films by the electric field to which the electron generated 
to the channel field of said selector-gate lower part in the 1st and the 2nd channel field was impressed 
at said control gate It is characterized by offering the nonvolatile memory component with which every 1 
bit data are respectively stored in said 1st and 2nd dielectric films. 

[0016] Moreover, the bit line of 1 pair [ this invention ] and one pair of WORD lines; Are connected 
among said one pair of bit lines. A unit cell and; equipped with the 1st and 2nd memory cells are included. 
Said 1st memory cell The 1st conductivity gate which was formed on the 1st channel field of the semi- 
conductor substrate of the 1st conductivity type, and was connected with one of said one pair of the 
WORD lines; Were formed in said 1st conductivity gate lower part and side attachment wall. The 1st 
dielectric film containing an electron trap layer; It is overlapped with said 1st conductivity gate, and is 
formed in said substrate. It has the 1st junction field of the 2nd conductivity type connected with one of 
said one pair of the bit lines, and;. Said 2nd memory cell It is formed so that said 1 st conductivity gate 
may be faced on the 2nd channel field of said semi-conductor substrate contiguous to said 1st channel 
field. The 2nd conductivity gate connected with the remainder in said one pair of WORD lines; Were 
formed in said 2nd conductivity gate lower part and side attachment wall. The 2nd dielectric film 
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containing an electron trap layer; it is characterized by being overlapped with said 2nd conductivity gate, 
being formed in said substrate, and offering a nonvolatile memory component equipped with the 2nd 
junction field of the 2nd conductivity type connected with the remainder in said one pair of bit lines, and;. 
[0017] Moreover, the bit line of 1 pair [ this invention ] and one pair of WORD lines; Are connected 
among said one pair of bit lines. A unit cell and; equipped with the 1st and 2nd memory cells are included. 
Said 1st memory cell The 1st conductivity gate which was formed on the 1st channel field of the semi- 
conductor substrate of the 1st conductivity type, and was connected with one of said one pair of the 
WORD lines; Were formed in said 1st conductivity gate lower part and side attachment wall. The 1st 
dielectric film containing an electron trap layer; It is overlapped with said 1st conductivity gate, and is 
formed in said substrate. It has the 1 st junction field of the 2nd conductivity type connected with one of 
said one pair of the bit lines, and;. Said 2nd memory cell It is formed so that said 1st conductivity gate 
may be faced on the 2nd channel field of said semi-conductor substrate contiguous to said 1st channel 
field. The 2nd conductivity gate connected with the remainder in said one pair of WORD lines; Were 
formed in said 2nd conductivity gate lower part and side attachment wall. The 2nd dielectric film 
containing an electron trap layer; It is overlapped with said 2nd conductivity gate, and is formed in said 
substrate. It has the 2nd junction field of the 2nd conductivity type connected with the remainder in said 
one pair of bit lines, and;. When working as a data cell for one of said the 1st and 2nd memory cells to 
store data, it is characterized by for other one working as a selection eel for choosing said eel, and 
offering the nonvolatile memory component which stores 1-bit data in the 1st and 2nd memory cells 
respectively. 

[0018] Moreover, the bit line of 1 pair [ this invention ] and one pair of WORD lines; said one pair of 
transistors are characterized by offering the nonvolatile memory component which stores 1 bit of data 
at a time respectively including the unit cell and; which consisted of one pair of transistors by which it is 
connected among said one pair of bit lines, and each gate is respectively connected with one pair of 
WORD lines. 

[0019] Moreover, the bit line of 1 pair [ this invention ] and one pair of WORD lines; Are connected 
among said one pair of bit lines. The end child of one pair of said transistors is respectively connected 
with said one pair of WORD lines including a unit cell and; equipped with one pair of transistors which 
have two terminals. The other end child of one pair of said transistors is characterized by offering the 
nonvolatile memory component respectively connected with said one pair of bit lines. 
[0020] Moreover, the bit line of 1 pair [ this invention ] and one pair of WORD lines; Are connected 
among said one pair of bit lines. A unit cell and; equipped with the 1st and 2nd memory cells are included. 
The 1st and 2nd memory cells of said unit cell It was formed in the 1st and the 2nd channel field of said 
semi-conductor substrate, and were respectively formed on said channel field. The conductive gate 
equipped with the electron trap layer; It has the junction field of the 2nd conductivity type which it was 
overlapped with said conductive gate, was formed in the substrate, and was respectively connected with 
said one pair of bit lines, and;. When working as a data cell for one of said the 1st and 2nd memory cells 
to store data, other one works as a selection eel for choosing said cel. In the nonvolatile memory 
component which stores 1-bit data in the 1st and 2nd memory cells respectively The phase of 
impressing the high voltage to the bit line and the WORD line of the phase and the; aforementioned data 
cell which impress a touch-down electrical potential difference and a low battery to the bit line and the 
WORD line of a selection eel in the 1st and 2nd memory cells of said unit cell respectively; the electron 
generated in the channel layer of said selection eel The phase and; which carry out a trap to the 
electron trap layer of said data cell with the high voltage impressed to the WORD line of said data cell 
are included. It is characterized by offering the data programming approach of the nonvolatile memory 
component which programs 1-bit data respectively in mutual independent to said 1st and 2nd memory 
cells. 

[0021] Moreover, the bit line of 1 pair [ this invention ] and one pair of WORD lines; Are connected 
among said one pair of bit lines. A unit cell and; equipped with the 1st and 2nd memory cells are included. 
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The 1st and 2nd memory cells of said unit cell It was formed in the 1st and the 2nd channel field of said 
semi-conductor substrate, and were respectively formed on said channel field. The conductive gate 
equipped with the electron trap layer; It has the junction field of the 2nd conductivity type which it was 
overlapped with said conductive gate, was formed in the substrate, and was respectively connected with 
said one pair of bit lines, and;. When working as a data cell for one of said the 1st and 2nd memory cells 
to store data, other one works as a selection eel for choosing said cel. In the nonvolatile memory 
component which stores 1-bit data in the 1st and 2nd memory cells respectively the phase and; which 
impress an each low battery to the bit line and the WORD line of a selection eel in the 1st and 2nd 
memory cells of said unit cell — the phase and; which impress the high voltage and a touch-down 
electrical potential difference to the bit line and the WORD line of said selection eel — * the hole 
generated to the channel field of said selection eel It is characterized by offering the data elimination 
approach of the nonvolatile memory component which eliminates the 1-bit data respectively stored in 
said 1st and 2nd memory cells including the phase and; which are injected into said electron injection 
layer with the touch-down electrical potential difference impressed to the WORD line of said selection 
eel in mutual independent. 

[0022] Moreover, the bit line of 1 pair [ this invention ] and one pair of WORD lines; Are connected 
among said one pair of bit lines. A unit cell and; equipped with the 1st and 2nd memory cells are included. 
The 1st and 2nd memory cells of said unit cell It was formed in the 1st and the 2nd channel field of said 
semi-conductor substrate, and were respectively formed on said channel field. The conductive gate 
equipped with the electron trap layer; It has the junction field of the 2nd conductivity type which it was 
overlapped with said conductive gate, was formed in the substrate, and was respectively connected with 
said one pair of bit lines, and;. When working as a data cell for one of said the 1st and 2nd memory cells 
to store data, other one works as a selection eel for choosing said cel. In the nonvolatile memory 
component which stores 1-bit data in the 1st and 2nd memory cells respectively The phase of 
impressing a touch-down electrical potential difference and a read-out electrical potential difference to 
the bit line and the WORD line of a phase and the; aforementioned selection eel which impress a read- 
out electrical potential difference and a low battery to the bit line and the WORD line of a selection eel 
in the 1st and 2nd memory cells of said unit cell; ON of said data cell, It is characterized by offering the 
data readout approach of the nonvolatile memory component which reads at a time 1 bit of data stored 
in said 1st and 2nd memory cells in mutual independent including the phase and; which read the data 
therefore stored in said selection eel off. 

[0023] Moreover, this invention The semi-conductor substrate of the 1st conductivity type The phase 
to offer; the predetermined part of said semi-conductor substrate The window to expose The insulator 
layer which it had So that it may be each other in the side attachment wall of said 1st conductivity gate 
in the 1st conductivity gate and ****** The phase which forms the 1st conductivity gate of the shape 
of the phase to form and a spacer which equipped the side attachment wall of said insulator layer in the; 
aforementioned window with the 1st dielectric film, and the phase of removing the; aforementioned 
insulator layer; the 2nd dielectric film The phase which forms the 2nd conductivity gate of the shape of 
a spacer which it had; it is characterized by offering the manufacture approach of the nonvolatile 
memory component containing the phase which forms the junction field of the 2nd conductivity type so 
that it may be respectively overlapped by said substrate with said 1st and 2nd conductivity gate, and;. 
[0024] 

[Embodiment of the Invention] Hereafter, in order to explain this invention still more concretely, one 
example by this invention is explained to a detail, referring to an accompanying drawing. Drawing 3 
illustrates the cross-section structure of the EEPROM component of the SONOS structure of having a 
split WORD line by the example of this invention. Drawing 4 illustrates the equal circuit of the EEPROM 
component which has the split WORD line of drawing 3 . Moreover, drawing 3 and drawing 4 illustrate the 
cross-section structure and the equal circuit of one unit cell in an EEPROM component. 
[0025] As for the EEPROM component by the example of this invention, reference of drawing 3 and 
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drawing 4 forms the 2nd junction field 82 where the 2nd bit line BL22 is connected with the 1st junction 
field 81 where the 1st bit line BL21 in one pair of bit lines BL [ BL21 and ] 22 is connected on the semi- 
conductor substrate 60. Under the present circumstances, said semi-conductor substrate 60 is, 
predetermined conductivity type, for example, P type substrate, and said 1st and 2nd junction fields 81 
and 82 are conductivity types opposite to said semi-conductor substrate 60, for example, an N type 
junction field. 

[0026] On the 1st and the 2nd channel field 83 between said 1st and 2nd junction field 81 and 82, and 
84, the 1st and 2nd conductivity gates 71 and 72 are overlapped with the 1st and 2nd junction fields 81 
and 82 which adjoined respectively, and are formed. Said 1st and 2nd conductivity gates 71 and 72 are 
equipped with the ONO film 70 and 65 respectively formed in the lower part, and they are formed by the 
shape of a spacer so that it may be each other in ******. Said ONO film 70 and said 1st oxide film 66 
and 61 in 65 are the layers for the electric isolation to the channel fields 83 and 84, and the 2nd oxide 
film 68 and 63 is a layer for carrying out isolation of said gates 71 and 72 electrically. The 1st and 2nd 
oxide films 66, 68, and 61 and the nitrides 67 and 62 sandwiched among 63 are electron trap layers 
which carry out the trap of the electron poured in from the channel layers 83 and 84, and hold data 
(retention). 

[0027] Although said ONO film 70 and 65 works as the dielectric film and insulator layer of the 1st and 
2nd memory cells 91 and 92 The ONO film 70, the gate 71 in 65, the channel 83 of said substrate of the 
72 lower part, and the part formed on 84 Working respectively as a dielectric film of the 1st and 2nd 
memory cells 91 and 92, the adjoining conductive gate 71 and the part formed among 72 work as an 
insulator layer for the insulation between the conductive gate 71 by which the split was carried out, and 
72. Said ONO film 70 and the oxide films 66 and 61 in 65 are the things for the insulation with a 
substrate, nitrides 67 and 62 are for carrying out the trap of the electron and holding data, and oxide 
films 68 and 63 are the things for the insulation with the conductive gates 71 and 72. 
[0028] Since the EEPROM component of this invention programs data to a memory cell with a CHEI 
method, as for said ONO film 70 and 65, what has the thickness which is extent which electronic F-N 
tunneling does not generate, for example, the thickness of about 200A, is desirable. And as for each 1 st 
oxide film 61 and 66, nitrides 62 and 67, and oxide films 63 and 68, what has the thickness of 80A, 40A, 
and about 80A respectively is desirable, and, as for the 1st and 2nd oxide films, forming by the same 
thickness is desirable. So, the unit cell 50 by which the EEPROM component of this invention was 
connected among one pair of bit lines consists of two memory cells 91 and 92. And said 1st and 2nd 
conductivity gates 71 and 72 are respectively connected with one pair of WORD lines WL21 and WL22 
by which the split was carried out, said each memory cells 91 and 92 equip the lower part with a 
dielectric film respectively, and a unit cell 50 comes to carry out 2-bit actuation by storing 1-bit data 
for every memory cell. 

[0029] In the EEPROM component of this invention which has structure which was described above, the 
1st memory cell 91 has the 1st junction field 91 for the sources which it was overlapped with the 1st 
conductivity gate 71 of the shape of a spacer equipped with the 1st ONO film 70 which was formed on 
the 1 st channel field 83 of said semi-conductor substrate 60, and which has the electron trap layer 67, 
and said 1st conductivity gate 71, and was formed on said substrate 60. On the other hand, the 2nd 
memory cell 92 has the 2nd junction field 82 for the sources which it was overlapped with the 2nd 
conductivity gate 72 equipped with the 2nd ONO film 65 which was formed so that said 1st conductivity 
gate 71 might be faced on the 2nd channel field 84 of said semi-conductor substrate 60, and which has 
the electron trap layer 62, and said 2nd conductivity gate 72, and was formed in said substrate 60. 
[0030] Since separation formation is carried out respectively and the 1st and 2nd conductivity gate 
forms two memory cells on each channel field 83 and 84, the 1st and 2nd conductivity gate 71 and the 
1st and 2nd ONO film 65 and 70 between 72 thickness-grade-leave each channel fields 83 and 84, and 
the unit cell 50 of the EEPROM component of this invention is formed. Reference of drawing 4 carries 
out the connection configuration of the 1st and 2nd transistors CT21 and CT22 from which the unit cell 
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50 of the EEPROM component of this invention constitutes respectively the 1st and 2nd memory cells 
91 and 92 among one pair of bit lines BL [ BL21 and ] 22. Although said 1st and 2nd transistors CT21 
and CT22 consist of 2 terminal transistors respectively, the gate terminals 71 and 72 which are end 
children are connected with each the 1st and 2nd word Rhine WL21 and WL22, and the source terminals 

81 and 82 which are other end children are respectively connected with the 1st bit line BL21 and the 
2nd bit line BL22. 

[0031] In the unit cell 50 of EEPROM as shown in drawing 4 , in working as a eel transistor for the 1st . 
transistor CT 21 to store data, the 2nd transistor CT 22 works as a selection transistor. In working as a 
eel transistor for the 2nd transistor CT 22 to store data this and reversely, the 1st transistor CT 21 
works as a selection transistor. Therefore, since two transistors CT21 and CT22 store 1-bit data 
respectively in mutual independent, a unit cell 50 comes to store 2-bit data. 

[0032] Drawing 5 and drawing 6 thru/or drawing 15 , and drawing 16 are for explaining the program, 
elimination, and read-out actuation of this invention which has structure which was described above of 
an EEPROM component. Since two memory cells are connected among one pair of bit lines BL [ BL21 
and ] 22 and the EEPROM component of this invention constitutes one unit cell 50, as for each unit cell, 
it comes to store 1 bit of 2-bit data at a time for every memory cell. 

[0033] First, when the 1st memory cell 91 works as a data cell and the 2nd memory cell 92 works as a 
selection eel, the program and elimination actuation of data in the 1st memory cell 91 in case it works 
as a eel transistor for the 1st transistor CT 21 to store data and the 2nd transistor CT 22 works as a 
selection transistor are explained. 

[0034] Drawing 5 and drawing 6 are the drawings for explaining the actuation which programs data to the 
1st transistor CT 21 which constitutes the 1st memory cell 91. Since the 1st transistor CT 21 operates 
as a eel transistor and the 2nd transistor CT 22 operates as a selection transistor in programming data 
to the 1st memory cell 91, the 1st conductivity gate 71 is committed as the control gate, and the 2nd 
conductivity gate 72 is committed as a selector gate. 

[0035] In order to program data to the 1st memory cell 91, the high voltage (high voltage) is impressed 
to the 1st conductivity gate 71 which is the control gate, and the low battery (low voltage) of 4 thru/or 
5V is impressed to the 2nd conductivity gate 72 which is a selector gate. And the high voltage is 
impressed to the 1st bit line BL21 connected with the 1st junction field 81, and the touch-down 
electrical potential difference GND is impressed to the 2nd bit line BL22 and the substrate 60 which 
were connected with the 2nd junction field 82. Under the present circumstances, although the high 
voltage of the same level can be impressed to said 1st conductivity gate 71 and 1st bit line BL21, in 
order to raise program efficiency desirably, the high voltage of 9 thru/or 12V is impressed to the 1st 
conductivity gate 71, and the high voltage of 8 thru/or 10V is impressed to the 1st bit line BL21. 
[0036] Of bias conditions which were described above, inversion layers 85 and 86 are respectively 
formed in each channel fields 83 and 84. Although an electron moves to the 1st junction field 81 side 
from the 2nd junction field 82, the trap of the electron poured into the channel field 84 is carried out to 
the nitride 67 of the ONO film 70 by the high voltage which became hot electron (hot electron) and was 
impressed to the control gate 71 in this case. Under the present circumstances, the 2nd junction field 

82 is committed as a source terminal. Therefore, it is accumulated in the nitride 67 whose electron is an 
electron trap layer by the CHEI (channel hot electron injection) method, and data are programmed. 
Under the present circumstances, the program marginal electrical potential difference Vth of the 1st 
memory cell 91 at the time of a data program increases in the 1st memory cell 91 3.5V. 

[0037] Although not shown on the drawing, the unit cell which was formed in the shape of a matrix and 
connected with the same train is connected with one pair of same WORD lines on which the split of the 
unit cell which has structure [ like drawing 4 ] whose EEPROM component of this invention is was 
carried out. All the WORD line pairs that excepted one pair of WORD lines WL21 and WL22 where said 
selected unit cell 50 was connected with such an EEPROM component are grounded. 
[0038] Drawing 7 and drawing 8 are the drawings for explaining the actuation which eliminates the data 
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programmed by the 1st transistor CT 21 which constitutes the 1st memory cell 91. In order to eliminate 
the data stored in the 1st memory cell 91, touch-down GND of said 1st conductivity gate 71 is carried 
out, and it impresses the low battery of 4 thru/or 5V to said 2nd conductivity gate 72. And the high 
voltage of 8 thru/or 10V is impressed to the 1st junction field 81, the low battery of 4 thru/or 5V is 
impressed to the 2nd junction field 82, and touch-down GND of the substrate 60 is carried out. 
[0039] Electronic e- which the depletion layer 86 was formed between the 1st junction field 81 and the 
substrate 60, and the pair of an electron and a hole was generated, and was generated in the depletion 
layer 86 according to bias conditions which were described above is emitted through the 1st junction 
field 81 by the high voltage impressed to the 1st junction field 81, and hole h+ is poured into the channel 
field 83, and becomes a hot hole (hot hole). It comes to recombine the hot hole of a channel field with 
the electron in which the trap was carried out to the nitride 67 by the touch-down bias of the WORD 
line WL21 and which was accumulated in the nitride 67. Therefore, the data stored in the 1st memory 
cell 91 are eliminated using hot hole impregnation (hot hole injection) of the tunneling (band to band 
tunneling) method between band-bands. Under the present circumstances, the elimination marginal 
electrical potential difference Vth of the 1st memory cell 91 becomes low 1.5V. The low battery of 4 
thru/or 5V is altogether impressed to the 1st and 2nd junction field and the 1st and 2nd conductivity 
gate of all unit cells which excepted said selected unit cell 50 and the unit cell arranged by the same 
train. 

[0040] Drawing 9 and drawing 10 are the drawings for explaining the actuation which reads the data 
programmed by the 1st transistor CT 21 which constitutes the 1st memory cell 91. In reading the data 
programmed by the 1st memory cell 91, touch-down GND of the 1st junction field 81 is carried out, and 
it impresses the electrical potential difference of 2 thru/or 3V to the 1st conductivity gate 71. And the 
2nd junction field 82 impresses the electrical potential difference of 2 thru/or 3V as a read-out 
electrical potential difference, and impresses the low battery of 4 thru/or 5V to the 2nd conductivity 
gate 72. Under the present circumstances, a read-out electrical potential difference is the level between 
the program marginal electrical potential difference of 3.5V which are the maximum marginal electrical 
potential difference of the 1st memory cell 91, and the program blanking voltage of 1.5V which are the 
minimum marginal electrical potential difference, and has the value of 2 thru/or 3V desirably. 
[0041] It comes to decipher whether data were programmed by the 1st memory cell according to the 
current which flows through the channel field 83 according to bias conditions which were described 
above. That is, since a program marginal electrical potential difference is 3.5V when data are 
programmed by the 1st memory cell 91 (for example, when the data of logic "1" are stored), the turn-off 
of the 1st memory cell 91 will be carried out by said read-out electrical potential difference impressed 
to said control gate 91, and a current will not flow through the channel field 83 with it. So, it comes to 
sense that data were programmed. 

[0042] On the other hand, when data are not programmed by the 1st memory cell 91 (for example, when 
the data of logic "0" are stored), the marginal electrical potential difference of said 1st memory cell 91 
becomes a value lower than 3.5V which are a marginal electrical potential difference at the time of a 
program, and the turn-on of the 1st memory cell 91 is carried out. Since the turn-on of the 2nd memory 
cell 92 which is a selection eel is always carried out at the time of data readout, it comes to sense that 
a current comes to flow through the channel fields 83 and 84, and data are not programmed. Although 
the data of logic "1" may be stored at the time of a data program as described above, depending on the 
class of memory cell, the data of logic "0" may be stored at the time of a data program as other 
examples. 

[0043] The 1st transistor in two transistors from which drawing 1 1 and drawing 12 thru/or drawing 1 5 , 
and drawing 16 constitute a unit cell in the EEPROM component by the example of this invention works 
as a selection transistor, and the 2nd transistor is a drawing for explaining the program, elimination, and 
the actuation to read in the case of working as a eel transistor. Said 2nd transistor works as a eel 
transistor, to the 2nd memory cell, a program, elimination, and the actuation to read set up the bias 
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conditions of the 1st and 2nd memory cells at the time of a program, elimination, and read-out actuation 
for data on the contrary, carry out data at said 1 st memory cell, and the principle is the same as that of 
drawing 5 and drawing 6 thru/or drawing 9 , and drawing 10 . 
[0044] 
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[0045] The bias conditions at the time of a program in case a program in case the 1st memory cell 
works as a eel transistor and the 2nd memory cell works as a selection transistor, elimination, the bias 
conditions at the time of read-out actuation, and the 1st memory cell work as selection transistors and 
the 2nd memory cell works as a eel transistor, elimination, and read-out actuation are shown in (Table 1). 
[0046] With the EEPROM component by the example of this invention The 1 st and 2nd conductivity gate 
respectively connected with one pair of WORD lines by which the split was carried out is respectively 
formed in the 1st and the 2nd channel field between the 1st and 2nd junction fields connected with one 
pair of bit lines. Since the dielectric film of the ONO film is respectively formed in each conductive gate 
lower part, one unit cell consists of two eel transistors, and it comes to store 2-bit data in independent. 
So, a degree of integration can be raised and the electron trap effectiveness by the CHEI method can 
be raised. 

[0047] Drawing 17 thru/or drawing 23 show the process sectional view for explaining the manufacture 
approach of the EEPROM component by the example of this invention. 

[0048] Reference of drawing 1 7 carries out sequential formation of the pad oxide film 101 and the nitride 
102 on the predetermined conductivity type 100, for example, a P-type semiconductor substrate. 
Window 102a is formed so that patterning of said nitride 102 and the pad oxide film 101 may be carried 
out by the usual photo etching approach and the predetermined part of a substrate may be exposed. 
Reference of drawing 1 8 vapor-deposits the polish recon film 106 on said oxide film 105 to the degree 
which carried out the sequential vacuum evaporationo of an oxide film 103, a nitride 104, and the oxide 
film 105 on the nitride 102 containing said window 102a. Reference of drawing 19 forms the ONO film 
1 10 which carried out etchback of said polish recon film 106 and an oxide film 105, a nitride 104, and the 
oxide film 103, and became the side attachment wall of the nitride 102 in said window 102a from spacer- 
like the 1st conductivity gate 1 1 1 and an oxide film 103, a nitride 104, and an oxide film 105. Reference 
of drawing 20 removes said nitride 102 and the pad oxide film 101. 

[0049] Reference of drawing 21 vapor-deposits the polish recon film 134 on said oxide film 133 to the 
degree which carried out the sequential vacuum evaporationo of an oxide film 131, a nitride 132, and the 
oxide film 133 all over the substrate. Reference of drawing 22 forms spacer-like the 2nd conductivity 
gate 141 and the ONO film 130 so that etchback of said polish recon film 134 and an oxide film 133, a 
nitride 132, and the oxide film 131 may be carried out and said 1st conductivity gate 1 1 1 may be faced 
at the side attachment wall of said 1 st conductivity gate 1 1 1 . If drawing 23 is referred to, the 1 st and 
2nd junction fields 151 and 152 which an ion implantation is carried out to the substrate which had the 
impurity of a substrate and an opposite conductivity type, for example, an N type impurity, exposed, and 
are respectively overlapped with the 1st conductivity gate 1 1 1 and the 2nd conductivity gate 141 will be 
formed, and the channel fields 153 and 154 will be respectively formed in the substrate of these 
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between. The EEPROM component which has two 2— bit transistors of this invention as mentioned above 
is manufactured. 

[0050] Since the 1st and 2nd conductivity gates 1 1 1 and 141 are formed by the shape of a self aryne 
according to the manufacture approach of the EEPROM component of this invention which was 
described above and it is not restricted to the design rule by resolution, there is an advantage to which 
cell size can be made to reduce. 
[0051] 

[Effect of the Invention] According to the EEPROM component of this invention which was described 
above, there is an advantage which can raise a degree of integration, can raise the electron trap 
effectiveness at the time of the program by the CHEI method, and can decrease a trap current by 
forming two memory cells and storing 2 bit data among one pair of bit lines. Moreover, there is an 
advantage which one eel can be formed by two memory cells, can raise the DISUTABANSU resistance 
at the time of data elimination, and can raise dependability. Furthermore, cell size can be made to 
reduce without restricting the 1st and 2nd conductivity gate to a design rule, since the shape of a 
spacer is formed with the application of a self aryne method. 

[0052] As mentioned above, although explained with reference to the desirable example of this invention, 
this contractor in whom this technical field became skillful can make this invention correct and change 
variously within limits from which it does not separate from the thought and the field of this invention 
indicated by the claim of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross-section structure and the representative circuit schematic of an EEPROM 
component which have the conventional 1-bit 1 -transistor. 

[Drawing 2] The cross-section structure and the representative circuit schematic of an EEPROM 
component which have the conventional 1-bit 1 -transistor. 

[Drawing 3] The cross-section structure and the representative circuit schematic of an EEPROM 

component which have two transistors of 2-bit actuation by the example of this invention. 

[Drawing 4] The cross-section structure and the representative circuit schematic of an EEPROM 

component which have two transistors of 2-bit actuation by the example of this invention. 

[Drawing 5] The drawing for explaining the actuation which programs data to the 1st memory cell in the 

EEPROM component of this invention. 

[Drawing 6] The drawing for explaining the actuation which programs data to the 1st memory cell in the 
EEPROM component of this invention. 

[Drawing 7] The drawing for explaining elimination actuation of the data programmed by the 1st memory 
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cell in the EEPROM component of this invention. 

[Drawing 8] The drawing for explaining elimination actuation of the data programmed by the 1st memory 
cell in the EEPROM component of this invention. 

[Drawing 9] The drawing for explaining read-out actuation of the data programmed by the 1st memory 
cell in the EEPROM component of this invention. 

[Drawing 10] The drawing for explaining read-out actuation of the data programmed by the 1st memory 
cell in the EEPROM component of this invention. 

[Drawing 1 1] The drawing for explaining the actuation which programs data to the 2nd memory cell in 
the EEPROM component of this invention. 

[Drawing 12] The drawing for explaining the actuation which programs data to the 2nd memory cell in 
the EEPROM component of this invention. 

[Drawing 13] The drawing for explaining elimination actuation of the data programmed by the 2nd 
memory cell in the EEPROM component of this invention. 

[Drawing 14] The drawing for explaining elimination actuation of the data programmed by the 2nd 
memory cell in the EEPROM component of this invention. 

[Drawing 15] The drawing for explaining elimination actuation of the data programmed by the 2nd 
memory cell in the EEPROM component of this invention. 

[Drawing 16] The drawing for explaining elimination actuation of the data programmed by the 2nd 
memory cell in the EEPROM component of this invention. 

[Drawing 17] The process sectional view for explaining the manufacture approach of the EEPROM 
component by the example of this invention. 

[Drawing 18] The process sectional view for explaining the manufacture approach of the EEPROM 
component by the example of this invention. 

[Drawing 19] The process sectional view for explaining the manufacture approach of the EEPROM 
component by the example of this invention. 

[Drawing 20] The process sectional view for explaining the manufacture approach of the EEPROM 
component by the example of this invention. 

[Drawing 21] The process sectional view for explaining the manufacture approach of the EEPROM 
component by the example of this invention. 

[Drawing 22] The process sectional view for explaining the manufacture approach of the EEPROM 
component by the example of this invention. 

[Drawing 23] The process sectional view for explaining the manufacture approach of the EEPROM 
component by the example of this invention. 
[Description of Notations] 
50: Unit cell 

60: Semi-conductor substrate 

61: Oxide film 

62: Nitride 

63: Oxide film 

65: ONO film 

66: Oxide film 

67: Nitride 

68: Oxide film 

70: ONO film 

71: The conductive gate 

72: The conductive gate 

81: Junction field 

82: Junction field 

83: Channel field 
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84: Channel field 

1 00: Semi-conductor substrate 

101: Oxide film 

102: Nitride 

103: Oxide film 

104: Nitride 

105: Oxide film 

106: Polish recon film 

110: ONO film 

111: The conductive gate 

131: Oxide film 

130: ONO film 

132: Nitride 

133: Polish recon film 

141: The conductive gate 

151: Junction field 

152: Junction field 

153: Channel field 

154: Channel field 



[Translation done.] 
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(2) 

1 

5 fcMEft i Rtf ft 2 *;HStf ±fc#* ^ggan 

7c, ft 1 Rtf'ft 2 mWif- b t ; MEft 1 R£/ft 2 * 

ntzm, i Rtfft 2 ifiMR^: ; MEft i 2 mm&? 

*n6©IWO*tR©a!MK:iWB*iac«R2^ir*;HH 
**E€-r*JIS2**S!©*lR^»2gf^««i ; & 10 
*trc i *»IHtr*^»»tt> * 'J if. 

t lt«< c i **H&t-r*»*<H 1 KE«©^F#fitt 

t LTK C £ t-r*»*JB 1 ScE«©^lf SEtt 

[as#B4] MEft 1 Rtfft 2 ttflwa. KfcNMC 20 
1 fcEitO^ff 5fitt /^'J Slf- . 

[8S*^5] MEft lRtfft2jf6i»l«©fca6©ONO 
Bi+Oft 1 Rtfft 2 #*tty- hT»K»J«3nft»» 
IS, #* «>it h 7 y ^IBMW t l/Tlt»T, ftlR 

xsm 2 mw&y- b oimic»ij6a*ifc«»tt, ft 1 r# 

*2#«tty-MW©IS»iltbT«< Jitswat-r 

5 tcMEft i r# ft 2 ^+ *)imm±.iz&* Mf&zn 
ft, ft i scam 2 *«fl-y- h t ; MEft 1 Rtfft 2 m 

fc, tfh77 yjl£^A,*:ft 1 Rtfft 2 itlt ; m 

12m 1 Rtfft 2 mn&y- h it-;t-? 9 yanxM 

ft 1 Rtfft 2 ^ * *JHH«tlH3rr«tB 2 ««9<z>!I 1 

wiBf 1 Rum, 2 mm^'- hf> ©-07wsj?y- hi 40 
**)immz¥£±2titzmT £MEa > h o-;uy- h 

tcWJD$tt7c«^KcfcoTMEft 1 Rtfft 2 mmst*© 

mm? > b u-)W- bTffivmmmnm^- byy^m 

\Zbyy 7°£-tt-2> £ <h <fc-pT. MEftlRtfft2gm 



-f >t ; ttEl»©k'7 h^'f >IBItaiS$n*, fill 

Rtfft2 >^u-fe;v*«>tfc*(fe-fe;ut ; me 
IUtUt;Ht ft l^*3!J©¥«ftS^K©ftl^p J ^' 
*J^««Jl^;:J^McsnT, 

me i ttcoy- b y^i ^©-^KfcteSftfc* 1 

tty- h £ ; MEft 1 Slttir- HTffiRtf 

S»«tty- h i *-A*- y v 7° £ nxi9ESSl:»)J* 
nr. MEi*t©t:-y h9-r>f ©-otangsn/t:* 

MEft2y^U-fc;U;i. lWaESBl^-v^MWtBSlU 

tty->iifijj6Hi#5«fc'5i'»ricsnT. 

ME 1 ft© -7 - F y -i > * 0 K jg^ $ n* ft 2 

tty-hi ; ira3»2 3»*tty-hT«R^fl!iat»* 

Snfc, * J f-h^-yyS*^tJ , ft2MmK«i: ; WEMI2 

nr. iiBiw©k*7 h^-f >+©«otcig|gsnfcft 

2iti©f2S^g«i ; £fit;t3, 

7°mx~&zmtmtfi&*mi\$m\zv> bo^ 7^n 

©^#^tt/^E U*f. 

C»*«9] l»OH»; h7-f >RtXl^©'7- by 
■i>h ; WElW^tfy h7-f >ffl\zmt£2n%, Mil 
RZ/ft2 ^^'J-fe^^ffi^fcWi-fe^i: ; 
WEftl ZtU-tJWi, ft l «mSJ©^*#:»««Ml l 

me i ^©«7- H5-f >*©-otca^anfcft i mm 

tty- h t ; MEft 1 «*ey- hT»ftlW«K»J« 
Snfc. «f h7yy«*^tJSBl»«IRt ; MEftl 

nr. imi3i*t©tfy H5'f >+©-t3K*«sanfcSB 

2«ii©IlS^I8i ; 

MEft2^^EU-fe;Hi. i!SSlft^«l«iliSb 
fcME¥^S«©ft 2 ^;U6i«±(cMEft l mm 

ME1MW7- K7^f >*©SOtCji*gan^)ft2 3»« 
tty- h i ; MEft 2 i»«tty- h TSBR ZSfflUg. \z WtfL 
Stit. «fh"5yyji*-&trSB2SI««t ; MEft2 

«*tty- h t*-A-5 5» yanxME*«ic^a 
nr. MEi*f©f>y h7-f>f©»0K»»3nfcjB 

2J»*S©ft2«^ffi«<!: ; 

MEft 1 R^'ft 2 U ■feJW'f O— D36«x-^ Sr^-T 
4S^-r-5fe*©SK-fe;PtLT«i^T, ftlRD^ft2 

/ty-t'^fc** i t'-y hwy-^^tf^-r?., 

tW*^10] MEl*f©tfy N7-f >4"©. ftlR 
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3 

tesmmzmmzntzVy by-i >arx**ft»«** 

WEy-*i:;Wcy-*£yny7AT5 

-r 9 ke«©*» isa-** u m?. 
(Dmsmmizm&znrcty by-t >RvmmmiR-t)v 

iz-fntf^AtsnrcT-pzmii-rZ'Z.tzftmt-rz 
mxmi oicBiso^JffBtt^'j*^. 

1 2 ] ffiEy-**;i'©*£««fcii*6£ft 

©*mtty- h icings n& «7- k >K»m 
-7-h*5^>tc{s*ffi^mnbT. sfiiey-^-trjKcy 

« 1 1 tCfB«CDWP fgt**^ U 
B»*!fil3] f9ESg 1 ©igWBEtt 8 - 1 0 VT$ 
0, jB2»«£Ett9- 1 2VT»»3. flMB<g«EEtt4- 

[W*jgi4] a&Ea&^roS^fimt, iiMBy- 

i?-t)U(Dy : -5'-7u>/7Am\ZV-7,mm£LTffl< Z 
if[|2lWOh7>y7^(l 1 \zy h-focDy— ^ 

5-f ><t ; mzitt<D¥y b?-i >ffl\zm*§2nz>. 2 

7-f>l:S*Ife$nT, (WEI**© by>i?7,5>(Dm 
m? teifE l *f © fcf y h 7 -f > ic § * $ n -5 C i s 

[»*3Bi7] ftE i *t©h 5 >^t.^ •*■©-- ott-t 



(3) 

4 

[HM18] mzm&-t)l<D~tt<Dby>z;x5>tp 
k'y h5K>&£*'l#©9-F^>*©i!5E8tR2*l 

io tzby>i?Z.*\zmi&Zntz¥v b y-i >1kZt r 7— b* y 
•f >fcn Win?"* z.t^m 

&i&mi£zwi)a-fz>z\t$:W&£-?z>immi s\zmm 

>vX*©b*-7 h7-f >RZfy-\ i y'(>\Z&Xt%Mm 
7>y7^©t'7 h7-f>W7- K^-Ofc&^tB 

Mh7>y7^tLTi< 
so 2 0 fcffi* ©^F» * U 

[«*S2 2] ffiEIB 1 ©S5«JEEtt, 
0. !f£2«*EE«9 - 1 2 V-C&D. SfffBig«ffi«4- 

[gf*«2 3] l*f©h*-7 h7<>Sr>*l*f©7-h* 

\b.tsw,2 ^^^±.)v^mxtzmt±.)VL •, m 
ikffi7Ltzmn®.¥- b t ; WE**tty- htt-/\- 

Zfztb<Dy : -9-t)l£{sT®<m£\Z. ffi©-Ott«fE 

M2/ ; &u-t;nc#^ i tfy hoy-^^Rfji-r^TFjf 

so ^tt^^iJ^fCfe^T, 
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5 

iRtfJ6 2*^Ui:;P£fiA&m&-t.H'i ; 
i atf»2 JBfiJES nr. 

K#*51«SSnfcjB2*«l!©S^«*t ; SUA, 

zittb<Dy*—?-t)vti,Tm<m&\z. m<D—D\tmm 
wiB¥&-tr;K»m 1 ikwm 2 u -fe;u+os#?-fe;K75 

H 5 -f > TOP $ fttz&MmK. \Z «fc o T MffiflFf A« 
ffiKSBlRtfSB2^Ui:;M;:**K'j«;*nfcl t*y h 

lRI>lg2*^Ui:JI/£MAfc#ffi-fe;U£ ; 

WKW4-fe;u«B 1 Rtfm 2 u -fe;m, tais^a»# 

yyzf^nxsmzm^nxmmi^<Dvfy v^^y 
\z&#mm-2tiitm2mmm<D&'&fa&t ■, 

ifttBSg 1 RZtf& 2 /^E U -fe;W4«©— "3**5*-^ *Bf*-r 
3£#0x-*-fc;l/£UTl!i<i§£{^ too— s>«f3IB 

WB¥ti:-t^©£ 1 Rt^se -t;p«f oa«-t;KO 

h*-7 h7<>M7-K7-f>l:tllittES^fttl£ 



(4) 

t ; ffjfBx-*-fe;Ka*>, *7K«koTmEaS?-t;i/ 

stswKi Mv h-r^m^mrz-t^mtt^mft 
[gg$3t 26] as 1 ««^©¥«#*«&»«-r 

fg 1 h ZWl&TZfkmt ; WfB*g;»BI£l&5& 

TsaRfi: ; inrfSS6 1 h ©fflSK» 1 ^ttte 

y- h tfflsi6j*H^'5 =t o \zm 2 if^K&fit^fcT.^ 

t:«IEJB 1 2 «*f*y- 7 7* 

z. t &¥f&ftttWm&* =E 'J ^fCDSjg* 

So 
So 

[i*«2 9] «raa*iR^SB2»«ifii'©ffi5ia]^ 
7>te, HfitBmis^2*^7 J -h^^*$-&^ef'j 

U *f WSig* So 

3 o ] rniB^ i stxm 2 h a. * 

u -> u ^ >^T-7i$ n§ c t zm&m 291; 

[»*^ 3 1 ] mmm 1 mwrn^^m 1 **i*y 

wib^^ y^o^/ofmmm^izmimitm-^itm 

-JB2«ftK©ONOM*»fig-r*RBt ; MfBONO 

40 t ; ffifBBONOKa^sPU y'Jnyl^I^f A'77t 

xtiifB^ ^ > k v n<Dmmz'% 1 ss«nt&^ 1 mm®. 

9 2 6 frIB«©^F}f ^tt^ ^E U *f (D£Jjg#S. 

[«*9 3 2 ] mmm 2 gi*)«^^ty^ 2 mn^f- 
mmwi 1 *«tty- h *<s;/otzmm±\z'm 1 

flsR-fB2*^BloDONORS»iS-r*a»i ; wibo 
NOfloS 2 ^lb)l±ir# u y u n >H^^fi!c-r sSFg 

t ; BfffB#U-> l J^»i&^ONO^^X-y^A'-7^L 

50 TWffB^ 1 h ©«SKis 2 si«rk^ 2 « 
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(5) 

7 

[0 0 0 1 ] 
CO 0 0 2] 

EPROMlfH "7— F9-f>, -r«C*>*y— hT« 
tc, Sf«RT**»fl:R©|BHca'fb;« (S i N) £+r> 
K"J-f.yfl/fcONO(t*»f8l/T, ttESftiCtf 
*h77^ (t rap) Sfcttx^ ^•yT' (de t r 
ap) U^t l Jt^Cr-i'S7 p of7A, 
iW^tUifTliS. ONO*jt«:Wr*EEP 

ttJF-N (Fowl e r-Nordhe im) h 
l J>7*MtCHEI (chanel hot elec 
tron injection) Tjfet^^-So F — N 20 

^mmw&Zo — t?, cHEi73ft«, h7 77*«#ia« 
v*\z&mtznmm&±% < x-mz f ? 

[0003] che ij}m*mmi,T&<tm\zn?&b 
v y on omM&G? ttmmft* ^ u 

HfffFff§5, 7 6 8, 19 2^Kg*3nTH5. il 
RtfH2«tE*©CHE I SrflJfflbT-x— ^^-7*P^7 
A^5ONO#|ji©EEPROM^;l/«8rffil8ig£0^ 30 

[0 0 0 4] B12fcl*0 2£#firr<5£, f*fflONO 
iSOEEPROMl OaffitW-OWtJl'h^i' 
■^i'CTllTllSgnT. y-h3 0*«7-F5-f 

>wl 1 1 tcsitssnT. v-x/fh' 

4 1, 4 2iUM©k , 7h7-f>BLll, B L 1 2 \Z 
[0 0 0 5] ^5fe«ONO«iiCDEEPROM^(D»r 

B«it«, mimmmomm. «*.tfp£!a£«2 o«^ 40 

*2lMbllB2 3*JB*i*»LfcONO«£©«^ h^y 
¥>ifmi%nWk (trapping dielectr 
ic) 2 5*«»)S3n4. ffl8ESf«R2 5±Kltt. 7- ■ 

K7^>wl 1 1 izmtzz nzmm&y 1 - f 3o*»»is 

>ffi&£®«4 1, 4 2i«$<!5. 
[0 0 0 6] 2 5 tffliEi 1 BSftK 2 1 



fiKT-SBTfeoT, g§ 2 g?fb18i 2 3 te, MB^-K^f 
>3 0 (C*fTS«5i&97-f Vlz-v'S^SMtSlT 
SS 1 Rtf J6 2 KflSBB 2 1 . 2 3Hl:it>H!7^7 

^-^Srffifi - (r e t e n t ion) ntf h^yy 

[0 0 0 7 ] 

EEPROMim f— F 3 OStXV— X/F W> 
ttHW4 1, 4 2l:HSSnfct7h5'f>BLl 
1, BL 1 2 \z7ny7A-?Z>rz.tb<Dffife(Dmi£$:ftl1)a 
IT, f t^HOt^CHE I*iT«f b5y7' 
■ t*44ftK2 2 Ch777*SnT/ ; EUt;H:f- 
^7*n^7ASn4. ^n($A, «©EEPROM 
SH^fCtt, CHE I^SCSffl^T^^'J-fe^Klx-^* 

^n^ATS/t^fc, ^n^AK&gfcfc* 
■fe;K0»*«fli!llSSn*IB|j8^A**ofc. 3:7c, T^-^ffi 

sutic, f ^ y ?m\z h ^ -y zf-znrznToi&mtt 

r-fh777'(detrap) (C <£-5>7^ X^— A>7. 
(disturbance) jJi»tLT<l«tt!ls|STt 

[0 0 0 8] 2|cfBKttWebfc«t"5^*aiR©fflHjS 

h77 -/mm^±^^x hyy ■fnmzm'pz&z z. 

i^TtSONOiil&ttliEEPROMSftf® 

[0 0 0 9] *5B9l©ffi©B«tt, X7*V y bZntzy 
-F^ >«ift&««LTCHE I 7jiS{CJ;S«^ F5> 
y^S&**|6]±$-a-*c:i:*«T?*SONOflliiS*-r* 

e e p ROM*^t-e©K»*ffiR^fiifi*ffi*jf «tr 

[0 0 10] #5S9I©A&©B«Jtt. ONOill^fA 

S** 3t^Tf5E E P R OM*-?£ 
[0 0 11] #|8iB©3&fc«!©B»tt» 

ttsEEP r oMm z ?£ : tomw}J5mx.imm.J5m$: 

[0 0 1 2] **WfflS6CiO@Wli, lM©t*7h 
>|B]fc 2ffl<D±.)lb : 7>i?7>5>%Ml&VT&*<D-t 
J^7>yX^©I«h7>yX^Tffll^itl:<J:7 
Tr^ X*— A*>Xlt14 (disturbance i 
mmuni t y) £|p]±£-tJ-5 C 5 ONOflfii 

[0 0 13] *56WOS&lC«lfiDB«ltt. X7*'J7F7 
- F >«l:t^777^ >77f££igffl l/Tflf 
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itSrWf %E E P R OM*^ t-€-©«ft*ffiR^3Sifi* 
[0 0 14] 

i mnm<D¥m#m&t ms.fafr^ts 

nfc. $ i aim 2 mm'&f- v t mmw, i Ram 2 
#*tty- h rmmrfiz^n <=> ©M©s«±tc&* mj& >o 
an&s 1 s^ig 2 ie»it : mmm 1 sofig 2 mm®. 
y- h tt-n-7y ^snxwiaaiKitc^^n 

mfe? %m 2 mnmom 1 & # « 2 tg^jgAs 

[0 0 15] #589itt> fflSIBSrrsSBlRtf* 

2^**;iHB*S**fci*«£!©¥*(*:*«£ ; fflSfa 
*»V>£ 3 «fc -5 KffiE* 1 RZSWh 2?->r*)im.®.±.\Z&* 

»H£ :«E*ia^jB2#«tty-ht*-/t-9s' 

^miciwess 1 s^'m 2 ^ *;HB*siBjrr ssg 2 m 
mm<Dm lRztm 2 msm&t ■, WE^isrj 

S 2 *«tty- h (f ©— P*«31Wy- h £ LTi< Rf K 

2y-h#«5:aiuittfcBi&sft. »iatf»2ft* 

nfct^SWEn > h u-)Vy~ h lcEPJ)D$n/i«#lr 

- bTBB©!j§*)Si©«T h v v 7°m\Z h 7 y$-&£ £ 
£!c<fcoT. i»E»l&^*2««g|fc#^ 1 N'T 

[0 0 16] *fc, *5S9§tt. ltt<D¥y by-i >RZfi 
«sn*, *i»tflB2*tul:*£«*fcJ£ffi-fc;i/ 

&mm(Dmi^ j r*)im®±izi&rfi2tiT, i»ei#© 
>(t»o-t3Kiiis$nfc!B 1 *«tty- h 

El **©£<;/ >4><D—Olzmi£2tirz?&2m%LM 

©si»£»«£ ; mfE^2^^'j-t;Ka. m 

IBSlft £ »« L «IE¥iS<*S* ©J& 2 

cjBjsanr. sine 5^ >*©» otitis 50 



10 

$n^>^2«*tty-h<h ; iHE*2*«tty-hT« 
fttxisa ntz. m^-hyy y°m 2 mm 

R£ ; MBJB 2 hi*- A'-77^ntl(l 
E*«lCJBJ5fc3ftT, iEl»©t , 7h7l , >4>oat) 
£*ISanfciB2J**S©iB2tt£««£ ; 

[0 0 17] fifc, #$B9itt» l*f©fcfy h^f >Rtf 
1M07-K7-1' >£ ; fflrffiljttotfy h5-f>P B Tlca 

isni., g 1 Rtf«2 / € u t;^t^.fc»fit Ji' 

1 f t *^ffl«±i:»« $nt, MEitt© 
7-h*7-r >«t>o-t3t»igsnfciB 1 »*tty- h 

£ ; IWE«lS|«tty-hT»R^II!lfilc}E?JSSnfc, 
•^H^y^JiS^tyJillSimBti ; WE*l#«tty 

ElWfflKy >*©-ofc:a*S;£ft&£2i*«l! 
(DmimsmWt ; USi2^€UtJHl w 

EIBl5 i ^*;P««i:B«L*:ll(IE*i»#*«©«2 5 : - 
+ *;Matf±fcffifiJB 1 **1*y- h <t|pJ*Hi^5 cfc^ 
K»«3«T. IHEl»«D7-l < 5'f>1'C5»l3l:lfi 
Sn5S2#ftty-hi ; i»E*2#«tty-hT« 

a^«fifc»j«snfc, h7^7 s ®s^t?^2gi« 

M<h ; WEJB2i»*tty-h£*-A-7y ^StiTiW 
E»«fCJUJ«anT. StfEl*]©t:-y h^-f > + CDS9 
(cil^$n7 v cm2S®^cD^2^M«<!: ; M 
ESB 1 R^SB 2 ^^E U -fe;U4-cD-o^y-^ £Br Set" S 
7c»®y-^-t;Ui:UT®<*^{CflfiCD— s>«HtfE-fe;i' 

[0 0 18] m©k'7 K7-T >Rrjc 

l*tffl7-h'7^>i ; iflEl*f©tf«> H9-f >Wtc^ 
SS^tlT, fty-h*»l»ffl'7-H7'f >C**HIS3 
ns i»©h5>i?7*TMSnfc*&t^t ; 
«MEl*t©h 5 1 t'y hfof-^ 

•r-5. 

[0 0 19] Sfc, *3tW\Z. mok'7 h7-f 
lttW-Fy-Ot ; ME l *t© tr* h7-f >Ffltcjg 
2»f4ttSlW0h7>yXi'SiAt 

BKlElW07-K7'f >lC#^a^$tlT, WEl*t 
©h^>v 5 7;^©flll^limlEl*t©h*-y by-1>\Z& 

[0 0 2 0] ^fc. *5!BJ«. l*t©t:-y h 7 -T>SrJ 
^©■7-H^-Ot ; mFEl^©t*^ h^'f >P^tc3 
|g^n?>. fgi&mg2*^Uir;U£ffiAfc¥fi-t;i/ 
£ ; WEmffi-t;K0JBi&^»2/ ; E'J-t;i/ 
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(7) 

U 

nr-n-?»j ^nxmwzmfSL^nxmts. i »otr«v 

«A> MEf 1 ao^f 2 /^'J ti^ffl-0*5f-?5: 
>^Si6*£Eai;fi«EE*aJlni-raaBi: ; WtBy 

-^-fc^otfy ^'f^y-HH >k:6*S5«ee 

SEMoTS&Bi: ; MfBaft-fe;UO^*;mTfg£S 

yftSltZ&mt ; ZS/uX'. fMBm l RtfS6 2 * ^ U 
T * ^Fff^ft * =E U SS^F © x - 9 7° P y 5 5 > y?jj£ * 
[0 0 2 1 ] &tz> *mWli. lftWyb^^yRZ* 20 

snx, #*Me^**;m*±c»jfcsn&, *^ 

7 -7 ;Lfc*«tty- h £ ; IWB»«tty- h i 

^--a*-7^ ysnTXtR^jgricsnTwe 1 *f©tf * 

>7-f >Kfc*aiS3nfcJ6 2 ; £ 

gfftt-Sfcfeoy-^^tbTfK^KflllO-^tt 30 

ffifas-t;i'Sa*5T*fc»oaj?-t:;i'i:bT«^»T, mi 
stxm2^ ; e'j-t;Kc#^ 1 h©x-^^sf^-r^> 

U Ifi:*^t, WteW4-tr;KDm 1 Rtf 
162 ^^'J-t;l/4 , O5SS?ir;U0t'-y f^-f >S^7- h* 
?-1>\Z&*&ni£*:mn-?Z>&Vg£ ; fl&teSlR-trJKT) 

fc*-;u*mii3a*?-fe;K?)7- h*7-r >KBiunsnfcs 
a,t, HfrfBmis^i62^ ; 6u-t;Kc#^BfiK$nfci « 

[0 0 2 2] l»0t'7h7-f>aot 
lM©*7-h*^-f >£: ; flflfBlttOlfy h^OICl 

«s$n*, mis:z>'m2^ ; E'j-fe;u^«Afc*{i-fe;p 

HtffB#f4-fe;KDmiS^m2^ ; EU-t;U 

^—n-yyzf^nxmmzm^nxmmm<D\£y so 



A? 

«*, Hf[f2mis^m2^ ; t'j-t;u4 i »-o^y-^S: 
» ft r 5 fc & © y - * -t )v £ b x m < m & \z m © - •? it 
mm±.)i&mvi-?z>rztb<DM&.±)\'£vx®^x, mi 

*=EVilMZ&* 1 f-y hoy-^srtr/rrs 

wift^tusfi^^T, MiB^-t^wm 1 

16 2 h?-f >Rtf7— H 

>jca«aiu«ffi&tf««ffi*wiiPT-6aBt ; mib 
a*?-t;Koey h^os^-F?^ >\zmmm\£& 
zsmtaLnm^:wm-r^m£ ■, m^-9^)v<D-t 

&m-r&Vg£ ; S^A/T, HU?BI6lR^m2^ ; EU-tr^ 

ici&j»3nfcy-^sffisfflftWf; 1 t*-y h-r^n^m 
-r^iffgtt* * u ^©y-^Ktts L^mzmmtz z. 

[0 0 2 3] *»B^tt, m 1 ««SJ©¥«&»£ 

*»fJW5a»£ ; WfB¥*^a«<om^g|5^^»m^ 

kzv-c >\ t <y&ffiz.tzmm&*wi$.Tz>mi%£ ■, mm 

x^— iJ-tt<o*ii»«tty-h*»j«-r*SHtt ; WSB 
leiftiR^i^si-^spgi: ; ffimm 1 *««y- hoflja 
irm 1 mnity- b £mz.m^&o& o \zw, 2 mmm 
^«^fcx^-+»-tt«i6 2 **tty- h *i&mt%WLm 
£ ; HfriBSistcHftfBm 1 Rztm 2 mn\t7- 
-n-y y y$n-g>ct ^ urn 2 m*m<z>m&mm&m& 

[0 0 2 4] 

mwonmvMWi] pat. *f6^*s6fc*#wf:R 

4 » t *56 W »C «t S - ^«S09 * as w H iB s #na b 
ttJ&«6»IBK«lWr<5. 0 311 *5EW©H*«t:«t* 
xyj >y hy-K^VSftSSONOSlifiCEE 

(4. I30X7'U7h7-H7'f>^ft5EEPRO 
MSR^ClXWlSIBIBSBISUfct)©-!?**. @3S 
tfi4!i, EEPROM^(Ci3^T. —D<Dm®±)V 
o»f®»iSR^»flfillI»*BI*lxfct>OT?**. 

[0 0 2 5] B3Rtfa4t#mt. *^HJC0HS£ 
^•Jlr^^EEPROM^^li, ¥*I#:S1£6 0_h{C 1 *f 
©h'-y h5-f >BL 2 1, BL 2 2ifcDmi tf>y h^-f 
>BL 2 l*<a*S3n*JBl*^«*8 1 tf2t'7 h 
7^>BL2 2**ii<S3n4*2fiS#«*8 2 t*«»J« 

roB. ifrffi¥«#Xl& 6 o «r)t^w^ssj. 

«AtfPS!S«T*oT. litffBmiRtf?62tf^ig*£8 
1, 8 2 «SfIIB¥*^*ffi 6 0 £KM(DMmm, ^JA« 

[0 0 2 6] i»l5aBlStXSB2S5^««8 1. 8 2 WO 

iia^2ft^jn«8 3, 8 4±(c«. tisy; 

?B 2 *«tty- h 7 1 , 7 2*«§*»SlLfcj6lStfJB 
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OT«tCJgfifcSnfcONOBi7 0, 6 5£tf*_T, ffiS 
|*HM»£3 i^CX^- !N*Tr#J*£ftS. MI20NO 
17 0, 6 5 4>©Mteif§l8Hfcl3£6 6, 6 111 ft* 
;i/flfi«8 3, 8 4 C^fitaWT-f V 3 >©& 

ftOlTJ&oT, fl 2 lEffclgf 6 8 , 6 3 ttflttEy— h 7 

1, 7 2Stawi:7-fyi/—>a>S*5fcftffllT? 

$1^12^16 6, 6 8t61, 6 3P*lt;: 

3, 8 4A^ftA$ntff5:h777'lTf-5'4§ io 
*T (retent ion) h 5 y 7°HT*-S<, 

[0 0 2 7] HUIBON017 0, 6 5H ^lStfl2 
^^U"fe;l-9 1, 9 2©SS«atf«»RtbTi< 

ONOi7 0, 6 5W-F7L 7 2Tg&©iiu 
tBS«©5P+*^8 3, 8 4±KJgJ«an.&W#-tt» # 
*SlSOtl2^t'Jt^9 1, 9 2 ©S§tt®l<?:UTi!l 
t^T. KSt5«ttty-h7 1, 7 2|Bt»*Snt 

xyj bzntzmn&tf- b 7 1 , 7 2 we 

»»©&fc©i»»W£L,T«<. Wf2ONO^7 0. 6 
5 4>©SML;llg6 6, 6 1 «S«£©>i!frg:©fc#>©t>©T 20 
*^T, tftR6 7, 6 2iltf^K77^bTT-? 
£«Wr*fc»©*><0T*0. tftl6 8, 6 3(»i 
tty— h7 1, 7 2 £©*&»©£&©& ©T*;fc£o 
[0 0 2 8] *lWEEPROMffll CHE I* 

iWfBONOIg|7 0, 6 5litfOF-Nh>^U>MS 
f6£LftWg«©»S, #l*J;f2 0 0 AgS©/pa£^r 
T•£ ; k©/^M£l>^ < , fit, MllftR6 1, 6 
6,^ftK62, 6 7&Zfmtm6 3, 6 8(1^8 0 
A. 4 OA, 8 0 AgS©l»a£ifrf SfcffliitSiL so 

IJLK ^tlf^A, *JSS©EEPROM*flt 1 

/t'Jt*9 1, 9 2T#tfi£an£. tLT, «JI3€r/ 
^EU-fe;U9 1, 9 2 ttflMESB 1 RtfSB 2 3*«tty- h 7 
1, 7 2*sX7'U5/h$nfclW©7-H7'f>WL2 
1. WL2 2l:#*I^nt, ^-cDTg&lC&^ljimigi 
£#;LT, #^ ; E'J-fe;l/fttC 1 hf-7 h©5*-*£l?j*T 
SrtCioT^fit^S 0«2 tfy hfM&ST -5J:5 
tC&-5„ 40 
[0 0 2 9] WflBUfc«fc'5*«jfi*#-r**56WOEE 
p ROMAIC is v>t, iUt'Jt^siii Mte* 
«&»«6 0©Sll^*;i/^*lc8 3±fcffi*e£anfc, 
If h77^16 7^tnilONOl7 0£fltA.fc 

»m©fs i m*&r- H7ii, fflSBsg i mm& 

J62* ; EU-tfl'9 2«, MK¥*f«1K6 000^27°^ 
*;HB*8 4±Cii9BE«l*«tty-h 7 1 t|6j75H^ 
3*3fc*to&iSn&, tf h777"!6 2£#-f*f[S2 so 



74 

ON016 5JiAtf2iitty-h7 2t, itfjsBSI 

2*«tty-H7 2 t^--A-^-7y$nTtufe*ig6 

0K»J«3nfcV-^fflSB2SS#««8 2i^tt5. 
[0 0 3 0] *^iOE E P R OM$f fttf 5 0 

ttty-N^#^^giM$nT2fio^ ; EUt;^f 

1, 7 2|SJ©S6lRtfS6 2 0NOBt6 

5, 7 o©js£8&*n-cjgj«sn<&. H4£twsrrs 

t, *^OEEPROM$fOMt;l'5 0lt 1 M 
©fcfy by-i >BL 2 1, BL22Bl:Il»tfJB2^ 
t'JtjHL 9 2£#*#|(Jc-r*!Sl2fctfSS2 h5> 
yX?CT2L CT 2 2**aHg#|j« an*. H&fBfll 
Sifl2h7>yZi'CT2 1, CT2 2I1 #*2« 

f h7>vx^Ti)Ssn5^ -sft^^y-h^ 

?71. 7 2«S*©llWi27-F7l'>WL2 
1. WL2 2l;Ig^nT, ffiSSH 5 -?**^ — XSB^ 8 
1, 8 2 (JS"* ^1 k'7 h7-< >BL 2 1 IkZfWi 2 k* y 

h7-f>BL22 ic^an*. 

[0 0 3 1 ] S4^^Lfc £ t07^EEPROM©*{i-tr 
;U5 0Ttt, f 1 h 7 >y^? C T 2 1 ^r-^*»I 

■t * tztb ©-t ;u h 5 > yx * 1 1 xm < m& \z tern 2 h 

7>yX^CT2 2BlSh7>y7?tLTi<. - 
n 12 H7>y7,^CT2 2*«5 f -^*»* 

7>yX^CT2 1l«h7>y7i'i:lTi<. L 
fcilbT, #fe-b:;k5 0(42iH©h^>-^X^CT 2 
1, CT 2 2^«5»4Wl:§* 1 hOf-i'SK' 

irr &©-??> 2 try h©^-^£ifrj8rr*j;5(c&.g>*> 

©T&-S>„ 

[0 0 3 2] EI5&tf0 6&HLIll 5WH 6 «, 
MBLfc.fc3fc«ift**T4#»iJli©EEPROM*-? 

©T*-5o *jfS9ifflEEPROMff(t l*f©t*-7h 
7-f>BL2 1, BL 2 2F B 1(C2<@©^ ; E>J-fe;y^»^ 

snT-3©*ttt;i/ 5 o siricts©-?. «-*(t-t;w 

tt^tUtWfl: 1 fc'y h"fo, 2 t*-7 hOx— 

[0 0 3 3] «U : E'JtJl/9 1^f-^tJI't 

LTft!i^T^2^ ; EU-fe;U9 2«tJl/ilTi< 

tSb^gl h7>yX?CT2 ld^-^SB?* ' 
"T*fcis6©-b;Wh5>> ! X^ tL/T»^TJB2 h5>y 
Xi'CT2 2*«iJ?h7>^i'tLTi<«fO. MU 

^^U-fe;U9 l (c*5^*x-^©yn^^AS.^*tti 

[0 0 3 4] 05 RUM 6 14, il ^tU •te.JV 9 1 

j*-r*$8i h7>^cT2 1 tc^-^^ya^T-A 

9 lKx-**:/n^7A-f fgl h7>y 
X^CT2 1(Jt;^7>vX^ttt, S2h5>y 
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% 1 mmfef- b 7 1 ttP y b U-)W- b t IT, % 

2 mn&v- b 7 2 «a wy- h t v xm < . 

[0 0 3 5] ^UtUt^Bl iZy ! —9&'7n?7A 

T^fcfetc, a>hD— ;uy— hTS-s^i^«tty- 

h 7 1 KttiSttJE (h i gh vo 1 t age) ^WL 
T, SWy-hT^-5^2«*tty-h 7 2lC«4^^ 
L 5 VtfHSflJI (low voltage) SrEPfllTf" 

*LT. mi*g£»S£8 HCl^n^lk'yh 
7-f>BL 2 UCttig«JEE*EPiDLT, m2j*£jg«8 
2l;ie$nf;I2 b'-7 >BL 2 2&L*»£6 0 

tty-h 7 lRtffgl h*-y H5-f>BL 2 1 ICttW—U 

1 lCtt9fcl>L 1 2 VCDis5ttf££EPj!jDLT. ^1 t*-> h 
7-f>BL2 ltH8ttHl/l 0 V©**JEE&BMnrt 

[0 0 3 6 ] WBELfc«t5tt/W7^*fl : fc«k-3T, # 
ft*;W8 3, 8 4l;liSgI8 5, 8 6A«#*« 
j££tt£o l2g^««8 2*^ttWIl«^«8 

3=-**;U««8 4lCttA^ 
nfem^(±*-> htg'F (hot electron) (c 
froTn > h a-jvy- b 7 1 lcEMn£nfciSi«EEtcJ: 
oTONOl7 0©Mi6 7l;h77ySn5. 

12^«8 2liV-XSfiUi<. 
ol, CHE I (channel hot electr 
on injection) 7j ^T^^F^il^P h77^ 

n*. co«8. mi ^t'JtJH l K. : r—97u>f ! jk 
Ptomi /t'J-t^Q 1 ©^u^AtBJMtflEV thtt 
3. 5V(CS*?>. 

[0 0 3 7 ] HB±fctt*afcJ&»-3fc*«, *Si0EE 

sn*. cctiftEEPROMjUfT, wieii^an 

fc#fe-tr;U5 OfimmZWt lM07-H7-f >WL 2 
1. WL 2 2 *»*H/fct'<T07 - H7-f 

[0 0 3 8 ] 07ScK08«, mi ^^U-fe;U9 1 £«f 

errsmi h7>yx^cT2 i nyn^Aanfcy 

WBBSB 1 »«tty- h 7 KJ^GND^tT, MEIR 
2*«tty-h7 2lC«4nt^L5 v©(smffi*wjjii-r 

-5. fLT, f 1S^S«8 1 Ktt8fct>l, 1 0 V(DiS 
[0 0 3 9] WBBUfc«t5«cA-f7^*fr»CJ:-3T, US 



(9) 

/<? 

1«£1S*£8 1 tmW.6 0 tfflPICSSi8 6*<»ricS 

Lfc«^e-temU££H«8 llca]JnS«fc*«JEK; 
±oTJBl»*iH*8 lSILTKUJSftT. *-;Hi 

*)ismm8 3 tcttAanx*-> h*-;p (ho 

t ho 1 e) Kfc*. t^*^®^©*-;/ bfr-fr 
tt, 7-h'7<>WL2 lCiftA'-fTXCi^Tfft 

7t:h7«>^anT^bJi6 7 \zwmznx^rzn 

(band to band tunnel in 
g) -%3.<D*y bft—)l&.A (ho t hole i n j 

ect ion) ^mmvxm^-t^o z.<om. n^t 

U-t;P9 l©«*IS#«ffiV tW41. 5VfC{£<& 

*. Siriaa^anfc*fi-t;u5 0 tm-umizmmzn 

fc*&-t;U*l»nUfc-r'<T©*fir-t;KOSBlRt;SB2 

msmt&tm 1 Rt*m 2 smsy- h tc b-t^t 4 & n 

b5 VCD{g*JEE£l=Mn-f 5. 

[0 0 4 0] B9fttfBll Ott, mi/^E'J-t^g 1 * 
20 ttj5Sf 511 H7>yX^CT 2 1 iZ-faifz&ZWz 

i *^»j-tr;u9 i c^ny7Asnfcf-i'*ii*ffit 

ilS&««8 1(J«iGND5tT, mi 
a*m&y-h7 ll:U2 6Hl/3 Vtf>ttJE£EPi0t"5. 
fLT, I2^i*8 2tt«ffll,*E£LT2fcHb 
3 V<D«ffi*H«nJbTSB2**tty-h 7 2C4SUI/ 
5 V©fi*JBE*BUnrr*. lOlR. KtHb«mtt. 1 
/^U-fe;U9 l©**ISJMtffiT?»-5 3. 5VCD-7°P^ 

so AiS*«ffi£©ra©U'<;i'T*t>T. 3*Ktt2&H 
[0 0 4 1] Mf2LfcJ;5&A< 77.;&#t::<i;oT\ 

¥^;^«8 s^iitToKn-smofttcioTmi^^'j 

ASnTM*§. t&J^tfPv 5 -;/^ "1" CDx-^^tf 
I^snXU5«&i:ll 7"D^7AR*t£Eil«3. 5V 

t£3<dt\ tagaa>hp-;uy-h9 itcBiip$n* 
wieKtijbffimic^dTmi /tut^s 1 «^->^ 

[0 0 4 2] —75, mi /^r'J-t^g 1 (C^-^^^P 

y^A^nx^i^, mx-tenvy? "o" ©y- 
^wi$nx^s«^i:(j, wtemi /tut^g 1 

CDEl^mJI«7 P Py7A»#<D[E#miIT , *?)3. 5Vi 

Dfi^ffltr^toT. m 1 ^^EUir;U9 1 «^->*>S 
so 8 3, 8 4*aUT*«[**«En*J;5K:J4oT7 i — 
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"0" ©5V **fi?»-r3«£ *>*■&. 

[0 0 4 3] 01 2SVsl/il SlkTSmi 6 

tt, *S§M©HiSt«J{Cj;SEEPROM^tC;*liT, 
W4^;i/£$J^r&2<@©h^>^X3?<FCDftl h^> 



7<? 

f^ifjte. ittflBftl Ui^WCx-^Xn^A, m 
*&rj^ffi \sft®m<DW, i Rtfft 2 * u tw;H 7 

attB5XrXH6&Vib0 9XtXHl OtlSJ— T**. 
[0 0 4 4] 

mi] 



* 10 

(SO 







BL2 1 


BL2 2 


WL 2 1 


WL 2 2 








8-10 
V 


GND 


9-12 
V 


4-5V 


GND 






GND 


8-10 
V 


4-5V 


9-1 2 
V 


GND 






8-10 
V 


4-5V 


GND 


4-5V 


GND 






4-5V 


8-10 
V 


4-5V 


GND 


GND 






GND 


2-3V 


2-3V 


4-5V 


GND 




8*2;*^ 'J 


2-3V 


GND 


4-5V 


2-3V 


GND 



[0 0 4 5] (Ml) Ktt, il^t'JtMtJl'h^ 
>5?* * t bTft 2 * ^ 'J tiW5IS h7>-^^tL 

X&fr. 1 / 1 U t JWSM h 7 >yX? i LT 

ft 2 * * 'J -t JVHfl±)U h <? >i?7, 5> £ VTWl < m<D 7° a 

fc©T£5. 

[0 0 4 6] #5S0§©2fcM5W;:«k*EE PROMPT? 
fi«W©* 1 Stfft 2 *;Kg«tCX ^ "JyhS tl/c 

iw©7-h*7-f >\z&*mmtsntz& 1 Rzsm 2 mm 

-y h<DT-?Z&m-t%£5lZf3.Z>. ^n»0A« 

CHE I TfjSfci&tt^ 

[0 0 4 7] ai7ftl>UH2 3H *5S9ieO*JSfclK: 

[0048] ai7 £#iirr*.£, m^.mmm, 
pm^mw&w.i 0 o±(c/i<> kimski 0 l&tx^t 

II 0 2 HftflBgfcK 1 0 2J&Wiv F 

Kftil 1 0 1 £mn<D7* bX.y?->ifJs&T'rt*-- 

yVLTmwL<DfFti£Utttim&-£tiz>&o\z<5 j yvo 

102a»M5. HI 8*#figr*t, tHtRV<<> 
H"> 1 0 2 a £&A/£ftftM 1 0 2 ±.\zmtWk 10 3, 
SftM 1 0 4&zmitm 1 0 5 SrJRaclfcfrLfc&KflMB 

mmi o 5±»c#u->U3>^i o 0 50 



1 9 tuifi^ Uy'J3>I10 6 RtflMfc; 

Ml 0 5, SHtgll 0 4 1 0 3 £X-y^A*-y 
9 LTiWie^ W > K •> 1 0 2 a rt©3ffcfit 1 0 2 ©<IM 
!W©ft 1 h 1 1 lROlttl 0 

3. sftwi 0 4RtraftKi o 5a>e>fcofcoNo§t 

0 2a^*; Kttfbat i o i s»*-r*. 

[0 0 4 9] B2U#S8t*i. aSrirffifcSHtsSI 1 
3 1 . gffcBI 1 3 2 atffltflsK 1 3 3 ZMXmmLfzXi 
\Z ffimkitWk 1 3 3 U->U3>il3 4 

*>. 02 2 fc#HHT*£:. flMEjtf'J <>U3>«1 3 4R 
tfKffclK 13 3, gftSI 1 3 2 XtfKfliBI 131^17 

? LxMtBft i Mil nmrnzmm 

ft 1 1 1 

©56 2*«tty-h 1 4 lRDlONOll 3 0 £J&j£-f 

#j x «n g^Mtfe s » m $ nfc»« tc-r ^ >a a l xft 

1 3*«tty- Mil 2i^'ft 2 3»«tty- H41t# 
**-;\-7»y^n4!(SiJktf!82tt6I*i 5 l, 

1 5 2&M&LTz\nt>mcommz^>r*)i<M®.i 5 

3, 15 4$S*Mt5, ±BOJ:3»CUT**l8© 

2 t*>y h©2 H 7 > y X ^ S tt 5 E E P R OMif At 

[0 0 5 0] WBBL/5:J:5^t*^K0DEE PROMff 
©KjgTjfetCcfc^t. ilStf«2Mtty-M 1 1 
Wl 4 l^t;i/777-f>«Ti^$n50T, 

[0 0 5 1 ] 
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[36"JI!©2&*] ilMELfc,fc3fc*ffiiS©EEPROM* 
5 AB#©*^- h 5 y T^ftfrXS-frT h v -y/ftflitft 

9 - a* > x wtt & 3 &Tmm& ft |SJ± $ •& 5 C t * s 

T?*?>fiJj&6«**. JB 1 Rt^JB 2 h ft 

[0 0 5 2] J&UWJ^IC, *ia|0lJW^l{f!l§ 

sua utsum ©iams n&is«#« 

[01] «E*<01-t-;H-h5>^J'Stt4E 
EPROMJ|l^©WBM£;fttf«Mfi|§ll&H. 20 
[0 2] «0 1 - 1* >y M - h 7 >v*X ^ Stt 5 E 

e p r omsst- (DmwmfeRzFmmmi&m. 

[0 3] *«W©*«SWK«t4 2-bfy hf^»©2 h5 
>i?^^Stt5 E E P ROM*^ ©WffiWifiStMMB 
HJ8&0. 

[04] *|filfl©^j(S«»C«t*2-lfy hf^»©2 h7 
>yx^**r<5 E E P R OMif 09fffi«jtatX«flS 

IH&0. 

[05] #f£9I©EEP ROMAIC i3(^T. SBl^ 

0®« 

[06] ^fPJfWEEPROMsjt^tC&t^T, IBl*^ 



[0 7] #5SHJ©E 

fc£>©0B. 
[0 8] #fgBJ3©E 

[09] #5gB£©E 

•5fc#>©0ffi. 
[010] 

-f-5£i>&©0M. 

[011] *36W© 
^'J-feJHCx-rS'ft 
©0B. 

[012] *^^(7) 



EPROM^Cfi^T, SBl*^ 

40 

EPROM*fl:6HT, iUt 

EEPROMJjl^fCiS^T, IBl* 
A £ ftfc ^ ©S? ttJ L ft ft 91 

EEPROMiJWr&HT, IB2* 
EEPROMffl^UT, SB 2* so 



*0 

^ u -t ;kc x - * ft y o ^ 5 At 3 f^ifj ft IK BJ3 r -5 fc » 

©0®o 

[013] ^fSWOEEPROMSS^fCfe^T, IB 2 * 

* u •fe;ncyp^^A$n^7 f -^©^»)^fti5iWf 

3fci6©0B. 
[014] *^BJ©EEPROM#^tC*3^T, IB 2 * 

3fci£>©0ffi.. 

[015] ^aiBOEEPROMSR^CfeUT, IB 2 * 
^ U "fe MZ 7 P ^ 7 A $ nfcx-* ©«*i6f^ft K W? 

[01 6] ^fgBflcDEEPROMa^lCfc^T, IB2* 

^)±)v\zzfu#7i±zn?tT-z<Dm£;Wsft*mw'? 

•5£:J6©0ffi„ 

[01 7] ^H^CDHJS^KCctSEEPROMSil^©^ 
it ^ffi ft ft BJ f § Jt * © X S Wf ffi 0 . 

[018] *»MOia(S«k:«t*EEPROM* ; f©SB 
jg*& ft SJBJ-r 5 fc j£> © IS 0r ffi 0 . 

[019] *mW<Dnffi,m\Z£Z>EEPROMm^<DM 

[020] *5em<D2mmtz.&zEEFROMtt<DSk 
ft sKie-r s ft >b © ie Br® 0 . 

[02 1] *f§BfloSIJS«»JfCJ:5EEPROM^©S! 

jfi # s ft ft w r * fc * © x s m m 0 . 

[02 2] *^Bfl(73mS^JlCj:^EEPROM*^©S 
ifi^SftlftWrSfcJ&ODXjBWiBH. 

[02 3] ^SgB^CDHSg^Jtci-SEEPROM^©© 
jfi*&ftl5iBJ-r^fci>6©XS»fffi0o 

[^©ftBJ] 

5 0 : mtiL±)l 

6 0 : ^mwmm 

6 1 : ggfcBI 
6 2 : gfcK 

6 3 : mtm 

6 5 : ONOI 

6 6-: mitm 

6 7 : gft;K 

6 8 : Mitm 

7 0 : ONOBI 

7 1 : h 

7 2 : illtty- h 

8 1 : jg^ffltt 
8 2 : 

8 3 : ^ir*;HEtf 
8 4 : 3=-v*;HW* 
10 0: *#^S« 
10 1: M<m 
10 2: ^bM 
10 3: ttfbBK 

104: mm 



<& gg 2003-1 7600 (P2003-17600A) 



21 



(12) 



22 



i n r 
1 u o 




1 ■! 1 

-LOO 


■ ^11 vljTV 

■ J *r J < — 1 ^ 


10 6 




1 4 1 


: ««tt^r- h 


1 1 0 


ONOI 


1 5 1 




1 1 1 




1 5 2 


: 


1 3 1 


mm. 


1 5 3 




13 0 


ONOi 


1 5 4 




13 2 









[01 ] 



[02] 



22(25 




20 



BL11 



BL12 



41 



CT11 
30 ^/^ 

42 



j n l 



43 



WL11 




91 92 



60 



[04] 



BL21 



/ 



CT21 71 



81 



BL22 



-~ 7 2 CT22 



82 



91 92 



- WL21 

- WL22 



[0 6] 




BU^(8-12V) 



50 

/ 



BL22(GND) 



CT21 71 — 



•~ 72 CT22 



81 ZZ^ 82 

J I 1 L 



! ! 



WL21(9-12V) 
WL22(4-5V) 



91 92 



[017] 



102a 



^2003-17600 (P2003-1 7600A) 




(13) 



60 




84 V,;-v.v^ 



BL2K8-10V) 



BL22(4-5V) 



















CT21 71 
81 — 

i r 




^ 72 CT22 






i 




: 





WL2HGND) 
YVL22<4-5V) 



91 92 



[09] 




• 82 



BJ_21(GND) 



[010] 



50 

/ 



BL22(2-3V) 



CT21 71 — 



_l 

J 1 

! ( 

91 82 



72 CT22 



WL21(2-3V) 
WL22(4-5V) 



[011] 



[012] 




61— - y.-.v.v.v.v 



--60 



BL2KGND) 



50 

/ 



BL22(8-12V) 



CT21 71 ^ U-72 CT2 2 

aA-L-L^ - 

81 82 

-4 I 1 _J_ 



! ! 

91 92 



WL2K4-5V) 
WL22(9-12V> 




^^2003-17600 (P2003-1 7600A) 





« ffl 2003-1 7600 (P2003-17600A) 



(15) 

F*-A<##) 5B025 AB02 AC04 AF04 

5F083 EP18 EP22 EP35 EP77 ER02 

ER11 GA09 JA04 KA08 PR03 

PR09 PR29 ZA21 

5F101 BA45 BB02 BB03 BC11 BD02 

BD10 BD22 BD33 BE02 BE05 

BE07 BF05 BH14 BH19 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

^BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
O^FADED TEXT OR DRAWING 

□ BLURRED OR DLLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
I^REFERENCE(S) OR EXHffiIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



